21 aeeycma 


LOKAA JBI 


ARATEMHMH HAYR CCCP 


BbIXO]AT TPM PA8A B MECAII 


PeyaknMonHat KomMMerua: akan. JI. A. Apnumosuy, akag. A. IT. Berextun, 
C. A. Bexomucrwit, akay. B. A. Kasancruii, axay. A. H. Koumoropos, 
(3aM. TiaBHOTO peyaKTopa), akay. C. A. JleGeges, axay. A. UW. Onapun (riaBHpit peax- 
akay. E. H. Wassoncrni, aay. JI. W. Ceyos, axag. H. M. Crpaxos, 


aka. 


Top), 


aka. A. H. OpyMKuA (3aM. rnaBHOrO peyjaKTopa) 
| 29-% TO U3IAHMA 


TOM 139, N 6 


COMEPKAHHE 


MATEMATHKA 


M. A. Axusuc. O mHoromMepHEIxX ToBepxHocTsax, HECYULMX CeTb COMpsKeHHBIX 
JMHHH . Hh 1 

B. T. Buasuep. Hexoroppie npuMepsi rpynn “‘aBTOMOp(H3MOB 5 

Ee I. AomKeHnKo. HekoTopble OfeHKH, KaCaloulueca anre6panueckux rimeprio- 
BEpXHOCTeli H MpOH3BOXHBIX OT PallMOHaJIbHEIX (PPyHKUHi . 

JX. M1. )KesoGenxo. OnucaHve Bcex HempHBOAMMBbIX MpezcTaBseHHit 1poH3Boub- 
HOH cBaA3HOH rpynne Jin : 

C. YT. Kpetu u tO. H. Meryxun. Kpurepait poslerBenHocri Byx " OaHaXOBBIx 
IpoctpaHcTs ' a a ac oS 

M. B. Jlocuk. TIpocrpaucrna Kaetina Kak jpocrpanersa Kaparyunt : 

3. HW. Hequnopyx. O coxHOocTH CXeM B HeKOTOPBIX OasHcax, comep»Kamix 
HETPHBMAJIbHbIe 3JIeEMeHTbI C HYJI@BbIMH BeCaMH . ‘ HRA CEP 

A. A. Hogpysos. O cpolicrBax pelieHult 91MNnTHYeCcKHXx ypapuenuit : 

A. HW. Mpuaenkxo. O equncrBennocrn Maan Be aa aaee 3alaun MetarapMoHH- 
MeCKOLO MOTEHIMaIa. . ... . .: - me OE et 

A. B. Cocuxckuii. O BulowKeHuHn fe-meproro 3JIEMeHTa B E" Ae AEB Lens 7 cage 

C. H. Uepuukos. Pemenve 3afad AnHelHOrO aRMer ta tare: MeTOOM 

HCKJIION€HHA HEH3BeCTHBIX .. . By Roles 

MW. HU. Ulmyaes. O mepHognuecknx pemenuax kpaeBbIx gana 6es HauasbUBIX ye- 
NOBHH JIA KBaSHJIMHeHMHbIX MapaOOMHYeCKHX ypaBHeHHit : 

H. H. Anenxo u WO. E. bospunues. O cxoHMocTH pa3HOCTHBIX CXeM mis “ypa- 

BHEHHA TEMJOMPOBOAHOCTH C MepeMeHHbIMH KOSppuUNeHTaMH ee 


KHBEPHETHKA H TEOPHA PETYIHPOBAHHA 


B. WH. Bapmascknit. O c1oxKHOCTH CXeM PIYOHHbI Ba, MOCTPOeHHbIX H3 MOPOroBbIx 
3JIEMCHTOB <P ery 4: Nee Oh Peal RS om, ars oe eedon bh tema reer 
10. H. )Kypasaes. AnropHTMbl ympouleHvaA AH3bIOHKTHBHDIX HOPMAJIbHbIX (OPM 
KOHe€4UHOTO HHeKCa ALES 
A. JI. Tananues. O6 avre6pe noreniMaslbHo- HMITYJ1bCHBIX ‘O6eKTOB 


MEXAHHKA 


VW. H. Aprodonesckni. JInHeino ornGarouxne IWaTYHHbIe€ KPHBbIe YeTbIPeX3BeEHHOTO 
aHmcorpadpa PUBRM A aKa - ates wee 


Cmp. 


1279 
1283 


1287 
1291 


1295 
1299 


1325 


1329 
1332 


1336 
{273 


PH3HKA 


Bb. M. Bya. YcraHopjenve TOKa B AHSJIEKTpHKax IIpH raMMa-O6JlyueH Hu 

B. 1. Jlemujos. Tlonepeuupiii noKasaTedb MpesOMJCHHA TaSMbI BOIM3H IHKJIO- 
TPOHHBIX “acTOT H HX TapMOHHK ee ee er ee ee oe 

C. A. ®enyaos. Onpezetenue Temmepatypb! KriopH cerHeTosvieKTpHka BiFeOs 


KPHCTAJIIOFPA®HA 
Bb. K. Bafinmteitu u JI. HW. Tarapwnopa. SQiexrponorpaduyeckoe wccreqoBanne 
nomu-y-MeTuu-L -rsiwoTaMata i eer ren a oh 5 ate 6 
XHMHAUA 


A. A. Apect-SAkyGosu4, A. P. Tanrmaxep uC. C. Menpenes. O6 aHHOHHOM mouH- 
MePH3auHH B MIpHCyTCTBHH apOMaTHYeCKHX COeAMHCHHH . . . .. 
UW. B. Baparawsuanu, B. TM. Pexotos, A. M. Camapun u B. M. bepexuanu. Pac- 
TBOPHMOCTb a30Ta B *KHAKOM MapraHile Si. term 3) ge SS he lege {ae Motmere ot tnte at Meme 
JI. HW. Benenpxnii, C. 3. Tatu u A. JI. Poabycap6. Hospi cnoco6 cuutesa Makpo- 
WHKJIHYeCKHX KeTOHOB C MYCKYCHbIM 3aTlaxXOM Cen ey OS Od lo eed 
E. MW. Ppunutein, A.B. Bpyxep u JI. 3. CoGoposcku#. Oxcumetuaiupopanue 
cboctpHHa H erO MpOH3BOMHBIX Meee erB er to us Amo a. RM Fale 
10. A. )Knanop u I. A. Kopoapuenko. Hospie cuuTesbl C-3aMenleHHbIX yrvieBOXOB 
C. B. 3asropoanuiit u 9. B. Auncopa. ApHulalKHMpoBaHve aHH30J1a CTHPOJIOM H 
O-MeTHICTHpoOM B mpHcyrcTBHH BFs-HsPO, u BFs-O(C2Hs)2 
B. A. Kaprun u HW. HW. Popuna. O notumopdpusme KpHcTasM4eCcKOrO NOHMpoO- 
i,t: nn eT rier Teaol as sn On fo) 3S GGG Go ne Go oO a oo & 
M. M. Korou, HW. B. Angpeesa, I. ®. Anzpees u 9. M. Porosuna. Komnuexkcst 
TlOUHakposleHHa C COJIAMH TAKCILIX MeTAJIJIOB 2 Wl 2 ote aoe iene 
Vl. A. Kouxun, C. fF. Bepennkuna uv HW. B. Yexmapesa. Onozno- u cBHHenOpraHH- 
YeCKHeE MIPOW3BOMHbI€ HEKOTOPEIX a3OTCOJepmalluX KHCHOT ....... 
A. Tl]. Menjepskos u H. E. Jloaru#. Cunte3 neKoTOppix coeqHHeHHM Cc JByYMA ps- 
TOM HaXOJAWIMMHCA TPeXWICHHbIMH IHKJaMH ROME Oe it Soe fe Oe eS 
}O. A. Onpgexon, A. M. Kaauuunan C. A. Wkasp. Hospi Meroy cHuTesa xlopaH- 
rHIpHioB HM OpoMaHruApuyOB apoMaTHueCKHX KHCJIOT ......... 
JI. X. ®peiiqann, E. ®. Jiuteun u HO. FO. Kayn. O nocaeqopatetbHocTu peak- 
Iu IpH ru~zpupoBanun 2,3-qumeTHOyTaqHeH-1,3 Ha CKeJIETHOM HHKeJeBOM 
KaTalu3aTope SE > oS RE So so gee ce 6 
B. HW. Wupeabuukos, JI. H. Komuccaposa vu Buxt. WH. Cnnypin. TensionpoBoxHocTb 
H BS3KOCTb MapOB TeTpaxJIOPHJOB WHPKOHHA H TapHHA B HHTepBale TeM- 
Tepary py 300 1 700" pisos). 5, oye ne 


®H3SHTECKAA XHMUA 


A. C. Bodosny, C. M. Kenrxo u B. B. Mepekanun. Uccneqopanue ctpoenua mpo- 
H3BOJHBIX HATPOAMMHOOyTaqueHa MeTOLOM KOMOHHALHOHHOrO paccexHHA CBeTa 
M. H. Bapradrux, WH. WH. Moncees u A. K. Coipkun. Kunetuxa OKHCIeHMA IMK- 
JorekceHa COJAMH TaJlaui B BOAHBIX pacTBopax Pe EMR I: 3 ih 
3. 3. Bercoukun, JI. ©. usnny u M. B. Moaskos. Bauanne pacraopenunix op- 
MOBaTe/leH Ha OOpasoBanve CmeyMpHYeCKUX aCOPOMHOHHEIX CBOHCTB MOBepx- 
HOCTH cCHJHKareseit Tee, Ree oo ee. or Si Mik, Oo 
H. B. Tpuroppesa, B. A. Iluennn u MI. A. PeOuugep. Buusanve ny6amux Bemects 
Ha \CTPYKTY PY PaCTBOPOB sKCyIai TH HsIie me annem me nner nn ee 
®. A. Ky3Henos, B. WM. Bessti, T. H. Pesyxuna u A. HW. Tepacumos. Tepmo- 
WWHaMMyeCKHe CBOHCTBA OKHCJIOB lepua See et, i. Seen amare Res 
A.C. Jledexes, B. &. Wenanop un B. A. Wasnuntox. O so3moxHocTH mpHMeHeHusa 
MeTOa SJIeKTPOHHOTO NapaMarHUTHOPO PesoHaHCa AIA perucTpallMu AKTHBHBIX 
WeHTPOB B PeaKUHAX MHAKOMA3SHOrO OKHCeHHA yrmeBoOpoqoB .... . 
H. B. [mporoga. Cnexrppt orpaxenia nOmMKpucrammMyecKHX MeHOK cybpuga 
KaMHA Ip Temnepatype 77,3°K : Se aoe te oy bee 
B. B. Tuxomupos. O MexaHH3Me M3BeueHHA XKHPHBIMA KMCOTaMH KOJJIO“HO- 
OCaxKTeCHHOH THpOOKHCH xKeme3a 


ott oi” Sel wel bien tee el eam fob man ie 


TEOJIOlH 4: 


B. Tl. AGpamos, B. H. Beaknu u JI. JI. Xatnep. O6 yuacrun epfoBoro cbaxtopa 
B OOpa30BaHHH IOPCKHX OTOMKeHUi ceBepa Tleyopcxol cuHeKIH3hI ° 
B. Jl. Jlo6ppinun u E. M. Cururosa. Haxonkn KeMOpHHCKHX TpHO6HTOB B JIKe3- 
Kasran-YyTaycKOM paviowe a...) 2. 1.) cee 
M. C. Kaneykas u A. JJ. Mukayxo-Maksait. O mesosoficxol KOpe BHIBETpHBaHHA 
Ha 3amaqHoM cklone TlomapHoro u [Ipunonapnoro Ypana 


1274 


Cmp. 
1339 


1342 
1345. 


1347 


1354 
1354 
1356 


1359 
1363. 


1367 
1374 
1372 
1375 
1379 
1383 


1386 


1389 


1392 
1396 


1400 
1403. 
1405 


1409 
{413 
1416 


1419 
1423, 
1425 


f H. H. Kapsos. O 6ponnpopannom ctpyKtypHom pesbee mavouenoBoli a 
: B IIpHuepHomopcko Bnamnune : Liha 
} M. JI. Kooxuna u E. ®. Munerun. Amnackas carta Cpennero Ypana ‘ 

M. WM. Jiuteun. O nvxKHemesOBEIX KOHTHHEHTAJ bHBIX OTIOMKCHHAX Jinenposcxo-Jio- 
; HeENKOM BaLHHbI . . 
' B. A. Hesckuit. O6 ofHom npumepe BIMAHHA B3PBIBHBIX pa6or Ha Oco6eRHOCTH tpe- 
WWHHHOH Te€KTOHHKH TOPHBIX Mopoh . ... ...... 
; M. M. Cyno. O6 stanax eeu Kap araHckoro Oacceiina Hu O6peMe- KaparancKoro 
is HO DMS OMA Meet Ui. Lecutums Doi. ks iN le Pont ees sree. 1 


MNETPOLPA®H 7 


'B. MW. Tyxuxosa. K Bonpocy 06 smurenese yrueii. . . . . . 
A. C. WretnGepr u B. fF. Pomnuprx. O pacnpegerenuu snemenTos- -prmecell 8 TH 
TaHOMarHeTHTax Ypava SM cle Cyne, A ae we. Ue he 


TEOXHMHUA 


A. Y. Jiuteuuenko u A. JI. JlogarKo. ee KHMMepHHcCKHX py- 
‘OHOCHBIX OTJO%KeHHAX []pHa30BcKoro Oaccelina . . 

MW. E. Crapux, J. C. Hukonaes, HO. B. ae nu OB. XK ‘Jlerun. Panto: 
AKTHBHOCTb ocayqkosB UepHoro mops . : 


A 


| MAJEOHTOJOFH 4: 


T. ®. Bosxennukopa. K Bonpocy 0 cHcTemMaTHKe PCKOMaeMBIX NepHAMHel . 
B. I. Taisoporcxuli. Cpegue-onnromenoppie xBolinple u3 Sanaqnoro KasxKa3a 


-THCTOJOTHA 
\ 


A. A. Capunosckas. Kucaaa dbochatasa B cocyfax ms H B MBIINICUHEIX BO- 
WOKHaX OplouIHOHW CTeHKH KpomuKa 5 id DSA Mae ae | eal 


BHOXHMU A 
M. I. Asuy. V3menenve SH-rpynn B TKaHAX NOBPexKMeHHOrO MHOKapya Kpbic 


AHATOMUff PACTEHHH 


H. H. Wonos. Hekoroppie Hospbie JaHHbie 06 aHaTOMHUeCKOH H Mae 
CTpykKType JlucTa KyKypy3bl Apis at eS ARE SNE RRR ace. 


@U3HONOrHA PACTEHHA 


®. JI. Cxaskun u IO. H. ®enoposa. Bausaune u3s6biTOuHoro YBaKHEHHA MOUBBI 
MW as0Ta Ha HeKOTOpble Pusnosormueckue BPopeeaH Hu NuPORAS AUMCHA B CBA3H 
C efO CTaHiiHbIM pa3BHTHCM ...... ; S di: te cakes 


300/10 HT 


A. B. Tyces. Hopoe nogcemelicTBo MOHOreHeTHUECKHX COCasbItHKOB (Monogenoidea) 
3. C. Kayman. Crpoenve numesapntembuoro tTpakta Scutigera coleoptrata L. 


: IKCHEPHMEHTAJLHAA MOP®OJOFUA 


; P. A. Bopcyk u B. B. Monos. Bansanne HeKOTOpbIX Ppe2KHMOB OCBEIeHHA Ha BOMb- 
" fosckyro perenepauHio xpycTaivKka y JIMUHHOK MCMaHCKoro TpHTOHa . . . 


H3HONOFUA 


M. ©. 3axc u M. M. Coxonospa. YcTanoBieHve pasIHuHH MexKLy OTe bHBIMH 
cTayaMH HepKH acorhypcyis nerka Wahlb.) POSS peakuHu npeun- 


MRNA of yol 2. weal dnc teehee as 
A. A. Miouéepr. O MexanHame HapyienHa CHHTe3a anerHtxomHHa (epmentatiano 


oOpasyroulelica mepeKHCbIO BOsOpojla 
lr. A. Hacnegos. O BvaHHM CHMnaTHueCcKOrO HepBa Ha noTeHuHasbt nonepesHo- 


MOwocaTOrO MBIMMeuHOrO BOJOKHa JIATYIIKH ; 

| A. H. Poit6ak u C. M. Byrxys3u. Pea EPR IEA, nH asapaxcent cnenu- 
(bpwueckoro Taslamuyeckoro Apa j Pay 

H VYkasateap ctTaten kK Tomy 139: 

7 BUC TOMATHUCCKUM 0 Annesberirge |< .Gihe ph, Heb oie Mea wo ke chy. lle, aoe 

MANMABYTNEE ie. tar) oa me sia whe ae Cs me, 7s HG, OR As 


1467 


1471 


1474 


1476 


1480 
1483 


1487 


GOIN TEIN is 
MATHEMATICS 


M. A. Akivis. n-Dimensional surfaces bearing a net of conjugate lines . 
V. G. Viliatser. Groups of automorphisms exemplified . sek tered ver seit pee 
E. P. Dolzhenko. Some estimates concerning algebraic hypersurfaces and deriva- 
tives Of rational MUMctrOnS =) Msc) o 10 cl causes =p uit an ven ouecnn moe ene ee 
. P. Zhelobenko. Description of all irreducible representations of an arbitrary 
connected Lie group 72 es ne ie 
G. Krein, Iu. I. Petunin. Test for relationship of two Banach spaces . 
V. Losik. Klein’s spaces as Kavaguchi spaces... ....-.+...+.. 
_ I. Nechiporuk. Complexity of schemes in certain bases containing non-trivial 
elements’ with: zero weighitsr, =) ay wiee Cou op cuernn enna eS aoe 
. A. Novruzov. Properties of solutions to elliptic equations ........ 
. I. Prilepko. Uniqueness of the solution to the inverse problem of metaharmonic 
potentials < sap Sue. Gee A) > SCS a eee 
. B. Sosinskii. Imbedding of a k-dimensional element into BE” ....... 
N. Chernikov. The solution of linear programming problems by the elimina- 
tion) oft unknowns. esl 26 eal o eeet re ta eee ert eee ee 
I. I. Shmulev. Periodic solutions to boundary value problems without initial condi- 
tions in the case of quasilinear parabolic equations ........... 
N. N. lanenko, Iu. E. Boiarintsev. Convergence of difference schemes for heat 
conduction equation with variable coefficients . BRS ca 


> > MEY 


CYBERNETICS AND THE REGULATION THEORY 


V. I. Varshavskii. Complexity of schemes having a depth of two and built up 
from threshold elements oe A oD ey eee 

lu. I. Zhuravlev. Algorithms for the simplification of disjunctive normal forms 
of finite index 24h 1 6 eee ee 

A. D. Talantsev. On the algebra of pulse-potential objects . 


MECHANICS 


I. I. Artobolevskii. Linearly enveloping connecting-rod curves for an ellipsograph 
involving a connecting-rod-crank mechanism 


PHYSICS 


B. M. Vul. Electric current in gamma-rayed dielectrics .......... 
V. P. Demidov. Transverse refraction index of a plasma in the neighbourhood 

of-cyclotron frequencies and’ their harmonics 2%. 00 «4 =) artes eae 
S. A. Fedulov. Determination of Curie temperature for the BiFeO3 ferroelectric 


CRYSTALLOGRAPHY 


B. K. Vainstein, L. Il. Tatarinova. Electron diffraction study of poly-y-methy|- 
L-glutamate . . Pe see baad a EN: 


CHEMISTRY 


A. A. Arest-lakubovich, A. R. Gantmacher, S. S. Medvedev. Anion polymeri- 
zation in) the presence of: aromatic! compounds) . 2... |. Gale). 
]. B. Baratashvili, V. P. Fedotov, A. M. Samarin, V. M. Berezhiani. Solubility 
of nitrogen in liquid manganese \ Go\c-\sh) ineien ann ae Seen 
L. I. Belenkii, S. Z. Taits, J. L. Goldfarb. A new method of synthesizing macro- 
cyclic ketones with musky odor clad RMS oe le een Ae: 
. I. Grinstein, A. B. Bruker, L. Z. Soborovskii. Oxymethylation of phosphine 
and sits detivatives: x5 @ Sgr, Ge Rennie a eee nn ee 
lu. A. Zhdanov, G. A. Korolchenko. New syntheses of C-substituted carbohydrates 
- V. Zavgorodnii, E. V. Alisova. Arylalkylation of anisol by styrene and a-me- 
thylstyrene in the presence of BF3-HsPO4 and BF3-O(CsHs). . : 
- A. Kargin, I. I. Gorina. The polymorphism of crystalline polypropylene . . 
M. M. Koton, I. V. Andreeva, P. F. Andreev, E. M. Rogozina. Polyacrolein com- 
plexes with salts of heavy metals Baa fae Ra rage isl fm ateiee gases oigua? %e 
- A. Kochkin, S. G. Verenikina, I. B. Chekmareva. Organotin and organolead 
4 derivatives of nittrogeri‘containing? doids! 900 WN eet 
Pe Meshcheriakov, I. E. Dolgii. The synthesis of certain compounds 
having two neighbouring three-member eyclest: (2 ¢ Sy inne ae a ane oe 
u. Ri ER ie eee ? A. Po New method of synthesizing chlor- 
a romanhydrides of a ti i 
L. Kh. Freidlin, E. F. Litein Tu, lu. Eee Sanne 
rogenation of 2,3- 


ies) 


YD 


< 


oS 


— 


Kaup. The sequence of reactions in the hyd- 
demethylbutadiene-1,3 on a skeleton nickel catalyst . 
4276 


Pages 


1279 
1283 
1287 
1291 
1295 
i299 


1302 
1304 


1308 
1344 


1314 
1318 
1322 


1325 


1329 
1332 


1336 


1339 


1342 
1345 


1347 


1351 
1354 
1356 


1359 
1363 


1367 
1TH 


i3T2: 
1375 
1379 
1383 
1386 


Pages 
V. I. Tsirel’nikov, L. N. Komissarova, V. I. Spitsyn. Thermal conductivity and 
viscosity of zirconium tetrachloride and hafnium tetrachloride vapours in 
the 300 — 700°C range Ba a0): RS 5 oe 1389 


PHYSICAL CHEMISTRY 


J. S. Bobovich, S. M. Kvitko, V. V. Perekalin. An investigation of the structure 
of nitro-amino-butadiene derivatives by means of Raman speetrant). A 2 1392 
M.N. Vargaftic, 1. 1. Moiseev, J. K. Syrkin. The kinetics of cyclohexene oxida- 
tion by palladium salts in aqueous solutions . . 1396 
Z. Z. Vysotskii, L. F. Divnich, M. V. Poliakov. The effect of dissolved form 
builders on the formation of specific adsorptive properties in silica gels . 1400 
N. V. Grigorieva, V. A. Pchelkin, P. A. Rehbinder. The effect of fanning substan- 
ces on the structure of gelatine solutions ... . 
F. A. Kuznetsov, V. I. Belyi, T. N. Rezukhina, J. I. Gerasimov.  Thermody- 
namic properties of cerium oxides . . 1405 
J. S. Lebedev, V. F. Tsepalov, V. J. Shliapintokh. The possibility to use the 
paramagnetic electron resonance method for record of active centres in the 
liquid-phase oxidation of hydrocarbons . . 1409 
N. V. Pirogova. Reflection spectra of polycrystalline cadmium sulphide films 


OEE rr 
4 
a 
ce 
==) 
w 


I. J. Litvin. Lower-Cretaceous continental deposits of the Dnieper- Donetz 


pinemitigcy nee. es SE SN Ce pe Rl ee US ee 1413 
V. B. Tikhomirov. The mechanism of extraction with fatty acids of colloid 
BecCMPLEAtedIerriGw ORIG cup can Aye ley swans = eye eect lee 2 ay ee des 
' GEOLOGY 
' V. P. Abramov, V. J. Belkin, L. L. Khaitser. On’ the contribution of the gla- 
ciation factor to the formation of Jurassic deposits of the Northern part 
' of the Pechora syneclise . . 1419 
V. D. Dobrynin, E. M. Sigitova. Finds of Cambrian trilobites in the Jezkazghan 
: : —Ulutau region .. 1423 
M. S. Kaletskaia, A. D. Miklukho- -Maklay. The Mesozoic weathering crust 
' on the Western slope of the Polar and Near-polar Urals . . . . 1425 
, N. N. Karlov. The armoured structural relief of the Pliocene desert in the 
P Black Sea depression . . Sd ae 
; M. L. Kluzhina, E. F. Pinegin. The Ashin series of the Middle Urals . 1432 
t BEMEESSION &, « auhéveo ices Kae F {435 
i V. A. Nevskii. An instance of shooting ‘work affecting the fracture tectonics 
; Gierocks| ... 1438 
" M. M. Sudo. The development stages of the ‘Karagan basin, and the volume 
; meethe \Karagan | horizon i 2) . s.r ee ; : 1442 
PETROGRA PHY 
: VY. I. Tuzhikova. A contribution to the problem of coal epigenesis . . . 1445 
D. S. Steinberg, V. G. Fominykh. The distribution of admixture elements 
: muamano-mamnetites of the Urals 2... 2s. 2.2 te ee ae ee ee 
GEOCHEMISTRY 
A. U. Litvinenko, A. D. Dodatko. Distribution of sulphur in Cimmerian 
ore-bearing deposits of the Near-Azov basin . . 4452 
¥ I. E. Starik, D. S. Nikolaev, lu. V. Kuznetsov, VY. K. Legin. Radioactivity Ee 
of Black Sea sediments. . : {456 
PALEONTOLOGY 
T. F. Vozzhennikova. A contribution to the problem as to the taxonomy oi 
fossil Peridinida . Serer 
: V. G. Gayvoronskii. Middle Oligocene conifers from West Caucasus... . . 1463 
HISTOLOGY j 
A. A. Savinovskaia. Acid phosphatase in peritoneal vessels and muscular fibres 
Bethe abdominal wall of rabbiie 2 Ss tg Yo ete, St ee ee 
BIOCHEMISTRY 
M. P. lavich. Changes in SH-groups in tissues of injured rat myocardium . . . 1471 


PLANT ANATOMY 
N. N. Popov. Certain new data on the anatomical and morphological structure of a 
fpeiieal. Giasccarmayseary> EMeCTe ¢ sees APL: <, ST a ee 


| PLANT PHYSIOLOGY 


F. D. Skazkin, Iu. N. Fedorova. The effect of superfluous soil moisture and of 
nitrogen on certain physiological processes and the y ield of barley inconnection ” 
with its phasic development ..... +++ +5285 5-9: wide: 9 L476 


1277 


ZOOLOGY 


A. V. Gusev. A new subfamily monogenetic Trematoda 
Z. S. Kaufman. The structure of the alimentary canal in Scutigera coleoptrata L. 1483 


EXPERIMENTAL MORPHOLOGY 


R. A.Borsuk, V. V. Popov. The effect of certain illumination systems on the Wol- 
fian regeneration of the crystalline lens in larvae of Pleurodeles Waltlii 1487 


PHYSIOLOGY 


o val ‘oe Me Ye fore 


M. G. Zaks, M. M. Sokolova. Identification of different separate schools of On- 
corhynchus nerka Wahlb. with the aid of the precipitation reaction . . 1494 
A. A. Mul’berg. On the mechanism of disturbance of acetylcholine synthesis, due 


to hydrogen peroxide formed in the course of fermentation 


G. A. Nasledov. The influence of a sympathetic nerve on the potentials of 


a striated muscular fibre of a frog 


A. 1. Roitbak, S. M. Butkhuzi. Arousal reaction to the stimulation of a specific 


thalamic nucleus 


B uname cratse (B. MW. Tycy uu, 


NOMPABKA 


B. Jl. Taabpose, «Mccmeqospanne nepenaun 


aHepruH mo menu ~CH,~MeTogoM TYUIeHHA JIOMHHeECHeHHM»), MoMemenHoH B J[AH, 
T. 135, Ne 5, 1960 r., ra6mumy 2 cneqyeT 4uTAaTD: 


TylurTesb 


JIiomMuHecLUupy- 
IOIMHH pacTBOpP 


Merusopptit coupr CH;0H 


QTHNOBLI cnupT C;H;0H 
[Iponusospi cnupt CsH,OH 
TexcnJoBbii criupt Cz,H,30H 
Houuaopnl cnupt CyH,,0H 
Bona 


UerbipexxJIOpucrTb yrmepog 


To xe 


Tepdenua B 
qjMoKcaHe 


Tepdenua B 
qWuokcaHe 
Tepdenua B 
KcHIONe 


2, JI/MONb 


115+12 
415+12 


415 


We Gistrel Hite 


y, J/MO1b 


0,66+0,09 


0,93+0,15 
1,18+0,16 
1,82+0,55 
2,884, 42 
0,23+0,03 


28 
ZaNT| 


X, Ji/MOJIb 


—0,06+0,04 


18 
10 


* 

aa ls CpaBHCHHA MpHBeAeHbI BeJIMYHHbI, XaPaKTepHsyIONlve TyIleHHe BOZOK u 4eTbIpeX XJI OPHCTHIM 
} POROM JIOMMHECICHIMM pacTBOpa Tepdenuvia B WMoKcaHe (COOCTBeHHbIe H3MepeHHA) MH KCHNONE 
(pe3YJbTaTbI B3ATbI 43 paborTt (3)). 


T-00128 Tlogmucano K neuatu 24.VIII. 1961 r. 


®opmar 6ym. 70x 1081/y,. 


Meu. fr.24(25 4 arm: 


B. HW. Tycumun 
B. JI. Taavpose 


Tupax 5425 9x3. 


By. a. 


Sake 2034 


7/4 Yu4.-430. mucToB 23,3 


2- Tunorpapua Vsqarenbcraa Axayemum wayxk CCCP. Mocxsa, Iy6unckui nep., 10 


Hoxrnages Akagemun nwayx CCCP 
1961. Tom 139, N 6 


MATEMATHKA 


M. A. AKHBHC 


0 MHOFOMEPHbIX MOBEPXHOCTSX, HECYINUAX CETb 
COMP SDKEHHbIX JIMHUM 


(ITpedcmasazeno axademuxom II, C, Anexcandposeim 3 IV 1961) 


1. B paOote usyyarotcx moBepxuocru V, addbunHoro. mpocrpancrtsa Ey, 
BCe ACHMITOTHYeCKHe KBa|paTH4Hble POPMbI KOTOPbIX MOTYT ObITE OMHOBPeMeHHO 
NIpHBeJeHbl K KAHOHHYeCKOMY BUY,— MOBepXHOCTH, HeCYlve CeTb COMpsxKeH- 
_ HBIX AMHMH. Bonpoc 0 crpoeHuu Takux NOBepxHo¢Te paccmaTpuBau B. T. Ba- 
3blleB B padore (*). Mbl u3y4aem 3TOT BOMpoOc Gosee MOAPOOHO UW MOKasbIBaeM, TO 
cTpoeHve MoBepxuoctTu V, BOE ONpesedAeTCA CTPyKTYPOH MaTPULbI coGcT- 
BeHHBIX 3HaYeHHH ee ACHMNTOTHYUCCKHX KBafpaTH4HEIx (pop. JLasee MbI paccmaT- 
PHBaeM BOIPOC O BOSMOXKHOCTH NPHCoeMHeEHHA K NMOBepXHocTH V,, CeMeHCTBa HOp- 
MaJIM3aTOpOB, JexKalluX B ee CONPHKaCalOWlMXCA NWOCKOCTAX, MHAYWMpyroulux 
B HeH CBA3HOCTb, 0 OTHOWeHHIO K KOTOPOM JMHMM CONpAKeHHOHM CeTH ABJIA- 
IOTCA TeOMeSHYeCKHMU. OTOT BOMpPOC TakKe OKA3bIBAeTCA CBA3AHHBIM CO CTPyK- 
TYpOH MaTpHUbl COOCTBeHHBIX S3HAYeHHH ACHMNTOTHYeCKUX KBajlpaTHUHbIx 
@opM MoBepxuHocTH Vp. 
_ Bce noctpoeHua HacTosmel paOoTbl ABJIAIOTCA IpOeKTHBHO HHBapHaHTHbI- 
MH. OgHako u3 (opMasJIbHEIX cOoOOpaxKeHHH HaM OKa3aslocb yOOHee C4UMTAaTb 
MlOoBepXHocTb V, BJIOXKeHHOH B adpPuHHOe MpocTpaucTso Ey. 
2. IIpucoequnum kK ToBepxHocTu V, adpvHHEIM pellep, Touka A KOTOporo 
- COBMaaeT C TeKYIeH TOUKOH MOBePXHOCTH, a BeEKTOPbI €1, .. ., Cn J@KAT B ee 
_ KaCaTeJIbHOH TJIOCKOCTH MW KaCalOTCA JIMHHM COMpAxeHHOH CeTH, NpOXOALIHX 
| 4epe3 Touky A. MudunuTesuMasibHoe MepeMelleHve STOrO penepa OyxeT ompe- 


eATbCA ypaBHeHNAMH 
GA = we, + we,, dey = wie, + wp%ea, dea oe wre + WaPee, 
(6) Oily aes EM OD ae we le ok ey) (1) 
rae 
ot =0, op = 4,0", of = Dilfo% (p+ 4), 
Ss 


" TIpWuem B MoceqHUX ypaBHeCHMAX M BCIOLY B AaJbHeMUIeM CyMMMpoBaHHe M10 
WHJleKcaM p, g, S Mbl OyJeM MpOM3BOMUTb TOJIbKO Tora, Kora Ha STO yKas3bl- 
BaeT 3Hak &. DopMbl w? OyyT AMHeHHO He3aBMCHMBIMM Ha NOBepxHocTH V,, 


a €€ aCHMIITOTHYECKHE KBa|paTHUHble, (pOpMBI IPHMyT BUA 


p% = dap (wo?) 
1p 


ad 


p-4 COnpsmKeHHasd uHuA MoBepxHocTH V, OlpefeiAeTcA ypaBHeHUAMu: w7 = 0 
mpi g =p, w? + 0. 

| Bextoppi ap = dea OMpeleAIOT BMECTe C BEKTOPaMH €, CONpuKacalouly 1c 
qulockocTb nopepxHocTu V,. Ee pa3MepHOcTb paBHa fn + m, Te mi <n. Moti 


qTipeqmonaraem, uro moBpepxHocTh V, TAaHTeHIHATbHO HEB BI pO X- 
Leva. DTO o3HauaeT, UTO HH OMMH M3 BeEKTOPOB a, Ha Hell He OOpallaeTca B 


HYJIb. 
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TlomecTuM BeKTOPbI €n1p, pellepa B COMpPHKacaloulylocA MOCKOCTh MOBepXx- 
HocTu V,, a BeKTOPbI €,,— BHe Hee (pi = 1,..., M1; G1 = N+ M1 Soe eer i) 
Torga ap = Gg ences WH MaTpHIl[a KOMMOHEHT 93THX BeKTOPOB MpMHUMaeT 


BUI: 
gers gai ae ee 


Ag. Ne. 3 a. (2) 
elite Oe a Pee Chea 


Paur 9TOH MaTpHIbl paBeH 711. 

3. Mbt ropopuM, 4To MoBepxHocTb V, pacnafqaeTcA BIN P AMY CYMMY 
noBepxHocteli Vn 1 V»—m, CCAM OHA pacriayjaerca Ha (nN — m)-MapaMeTpu4ecKoe 
ceMelicTBO MOBepxXHOcTelH V,, HW m-lapaMeTpHyeckoe ceMeHCTBO NOBepXHocTel 
Vn—m, TAK UTO Yepes Kaxkylo TOUKY NoBepxHocTH V, MpOXOAMT Mo OfHOK T0- 
BePXHOCTH OGOMX CeMelicTB, MepeCeKalollMXCH TOJIbKO B 3TOH TOUKE. 

Creyloulve TeEOPeMbI MOKAa3bIBaloT, KaK CBA3aHO CTpoeHHe MoBepxuHocTH V, 


co CTpyKTypoli ee MaTpuup A;’. | 
Teopema 1A. Ecau mampuyy Aj noeepxnocmu Vp» moscHo npusecmu 
K eudy 
| Am 0 


M1 


0 Ama™ 


nm—fnr 


(m1 < m: ni — m1 <n — m), mo nosepxnocmo V, pacnadaemca 6 npAamyto CyM- 
My nosepxHocmett Vin U Vn—m, HeCYWUX CeMU CONPAIKeHHOLX AUHUL, a ee conpu- 
KACaOuasAcA naocKkocmb bydem npamoti cymmoti conpukacatowuxca naockocmet 
Emim, U En+n—m—m, nosepxxocmett Vin U Va—m- 
Teopema 1B. Zpu m=n mampuya Aj nosepxnocmu Vn moocem 
bolmb npueedena K BudY 
a Oe eee comers 
A Oo thy <co eem 
OU Oe tel 
u noeepxHocmo V, npedcmaeasem cobolt mHoeooOpasue ocob0eo npoekmueHozo 
muna, paccmomperxoe Kapmanom 6 pabome (*). Takaa nosepxHocmb, eoobwe 
e06OpA, HE ACICUM YEAUKOM 6 Ceocell conpuKacarowWeucA NAOCCKOCMU U pasmepHOCMod 
ee emopot conpukacarowetica naocKocmu pasHa 2n + ne, ede ne <n. 
Teopema IB. Ecau npum < nna nosepxxocmu V, pare Kaxdoti nod- 
CUCMeMbL CUCMeMbl BEKINOPOB ai, . . ., An, COCMosiYe uz n — 1 BeKMopa, paéseH 
mi, Mo noeepxHocmbs V, Yyeaukom aeocum 6 cece conpuKacarowelicA nAaocKocmuU 
Enin, B amom caywae N =n +m. 
Teopemall. Ecau npu m <n na noeepxHocmu Vp He 6bINOAKEHDL YCAO- 
eu Meopemet 1B, mo ee mampuyy Ay’ mookNO npusecmu K eudYy 


Ac an B) 
n—m : 
0 An IT 


—H7t 


my, 


ede mi = ni — (n — m) u wampuya AfY yOosaemeopsem ycaoeuto meopemot 1B. 
Hoeepxnocme V, pacnadaemca npu smom 6 npamyto cymmy noeepxHocmett Vm, 
YEAUKOM ACHCALYUX 6 CBOLLX CONPUKACAHOLUXCA NAOCKOCMAX Em+4m,, U noeepxHocmelt 
Kapmana Vn—m, pasmepHocmb conpukacaroiuxca naockocmeti Komopelx paeHa 
2(n — m). Pasmeprocme emopoti conpuKacaroiyeticA naocKocmu noeepxHocmu 
Vn, pasha n +m + ne, ede neo <n—m. [Tpu amom naockoemu Em+m, Onucol- 
Bao NobePXHOCIMb Pakea Nn — mM ocobceo npoeKmuseHo2o muna (*), pasmepHocmb 
KacameAbHolx NAOCKOCMet KoMOpou pasHa m + fu, a cOnpUKacaroMUueca NACCKOCMU 
coénadaiom ¢ conpukacaouumuca naocKocmamu nogepxnocmut Vn. 
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4. Mbl ropopuM, 4To compaxKeHHad ceTb noBepxHocTu V, BNO THe ToO- 
JOHOMH 4, eCJIM KaxKfoe 43 ypaBHeHuit 


Vw = 0, 


OlpeeAIOWIMX MOMMOBEpXHOCTH CeTH, BNOJHe HHTerpupyemo. Ecu Ke HUKaKaa 
MlOJCHCTeMa, COCTOAlad MeHee 4eM M3 1 — 1 TaKHX ypaBHeHHii, He ABAAeTCH 
BNOMHE MHTCrpHPyeMON, TO COMps2KeHHYIO CeTb MOBepxHocTu V, Mbl Ha3bIBaeM 
HEMPUBOAUMOH. YcOBHeM MOJHO TOMOHOMHOCTH CONpsXxKeHHO! ceTH 


moBepxHocTH V, ABJIAeTCA OOpalleHve B HYAb Ko3xppuunentos 1%, pasmomenua 
(1) hopm w, npu p+ 4, p+ s, q+#s. 

Vimewor mecto cuieqyroulme Teopemnt: 
i Teopema 2A. Ecau xukakue mpu u3 6ekmopoe ai, .. ., an noeepxHocmu 
: V, He aencam 6 OOHOWL NaccKOcmU, mo cemb conpaArKeHALLX AUHU smot noBepx- 
' Hocmu OyOem enoane 2oaoHKomnot.. 


nN Teopema 25. Henpueodumyw cemb conpaoennnx aunuti moeym necmu 
|} Moavko nogepxHocmu V, Kaacca 2, cucmema 6eKMOpCs a1, . , ., An KOMOPbLX ma- 
Ko6a, 4MO HUKaKUe O6a U3 HUX HE KOAAUHEAPHel, U nobepxHocmu Kaacca 1. 


, Teopema 2B. Ilosepxnocme V, moocem pacnadameca na (n — m)-na- 
i pamempuueckoe cemeticmeo nosepxnccmett Vn, Hecyuyux HenpuscdUmYIO cemb Co- 
NpAKeHHOLX AUHULL 6 OBYX CAYYAAX: 
: a) Koe0a us CUuCMeMbl BeKMOPCG a1, .. ., An IMO noeepXHOCMuU m BeKMOpOE 
} (m > 3) aenam @ odHO naocKOCMU, He COdepoCaiuell CCMAALHOLX BeEKMOPOB CUuC- 
_ MeMbl, HO HuKaKue O6A U3 HUX He KOAAUHeAPHOl U (OKaAbHOLe NACCKOCMU NAOCKUX 
. o6pasyrowux nosepxnocmett Sn—m,n paxea m (3), Kacarwuxca noeepxnocmu V , 
6 mo4uKax ee noOnoeepxHocmetl V,, NpuKadaenam odHOMY NYyXKYy; Kaacc noeepx- 
Hocmet Vm 6 amom cay4ae pabeX Oésym; 


I 6) Koeda u3 CucmMeMbl BeKMOPOB ai, ..., An NobepxHocmu Vy, Mm eeKmopos 
‘| KoAauHeapHel, Npu smom Kaacc nosepxHocmet Vin pager edunuye. 
a 5. Hyctb E,, — HopMasu3aTop noBepxHocTH V,, MpoXxoqAllMH uepes ee 


Touky A MW Je@KalllMi B ee CompukKacatollelica mocKocTH E,4,. Ha30BeM 3TOT 
| HOpMamu3saTOop HOPMaabIO Pocca NoBepxHoc™u V,, ecIM ero Tepece- 

Kal0T BCe ABYMepHble COMpuKacalollveca WIOCKOCTH COMPAKeHHBIX JIMHHH ITOH 
_ MOBepXHOCTH, mpoxoyanue yepe3s Touky A. Ilo oTHOWeHNIO K adpuHHOM cBA3- 
| HOCTH, HHAyuMpyemoli ua V, ee HopMaiamMu Mocca, AHHH COMpsAxKeHHOM CeTH 
| 9TOH MOBepXHOcTH OyyT reofesv4ecKHMH JIMHUAMH. 

Caenyroulue TeOpeMbI NoKa3biBaloT, KaK CBA3A4H BOMPOC O CYUeCTBOBaHHH UH 
| erpoenuu Hopman occa nopepxHocTu V, co cTpykTypoit ero MaTpHUb Aj: 

Teopema 3A. Ecau na nosepxnocmu V, 6binoAHEHO YeAaoeue meopemol 
1A u Ona UMeem HOpmadb Cocca, Mo ama HOpMaAb Oyen NpAMOU CYyMMOU HOpMa- 
neti Bocca nosepxHocmett Vin UVn—m, Ha KOoMOpwle pacnadaemca nosepxHocmb Vn. 

Teopema 3B. Ecau nosepxnocmo Vpn ecmb nosepxnocms Kapmaxa, 
mo 6 KascOotl ceoell mouke OHA UMeem Cemeticmeo HOpmaret Pocca, 3aeucAiuee om nN 
napamempos. 

; Teopema 3B. Ecau npu m=n—1 mampuya Aj’ yooeaemeopaem 
 -ycaoeuto meopembt 1B, mo noeepxnocmb V, imeem 6 KaxOoll cece mouKe eOUNCMBeH- 
HYyf0O HOpMaAo Pocca. 

Teopema 3I. Ecau npu m =n —1 mampuya A; umeem 6ud (3), 
mo nosepxHocmb V, umeem 6 Kascdou céoeu mouKe cemeticméo HOpmManett occa, 
sagucauee om Nn — Mm napamempos. 

Teopema 3]. Tpu m<n—1 nosepxnocmo Vn, soobue eosops, He 
umeem nHopmaau Pocca. Ona umeem Hopmaab Pocca moAbko 6 Mom Cay4ae, Koe0a 


/ Koapuyuenme: 7, pasaonenusa (1) popm w, amo nosepxHocmu moeym O6oLmb 


| npusedenbl K HY At. 
| 6. Pacemorpum mopepxHocTb V, mpu mi <a — |. IIpeqnomoxum, 4TO ceTb 
 e@ COMPAXKeHHHIX JIMHUii BMOMHE TOOHOMHA M UTO B KaxkJoll CBOeH TOUKe OHA 


WMeeT HOPMaJIb Mocca. Torjyja UMeIOT MeCTO CJleyoulve TeEOPeMBI: 
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Teopema 4A. Ecau na nosepxnocmu V, pare Kasicdol nodcucmemot 
cucmeMbl BeKMOPOB a1, ..., An, cocmosiued us n—2 eeKMopos, paseH mM, mo, 
KOHepysHuua Hopmanell Pocca smo noeepxnocmu pacnadaemca na n cemeucme 
pasee PMbIeQHOLUUXCA nosepxHocmelt u amu paseepmMmblearoLyuecA noBepxHOcmuU coom- 
gemcmeyrom conpssKennolm AUKUAM nosepxHocmu V,. Kasdan conpasKennaa Au- 
HUA nosepxuocmu Vn, U coomeemcmeyrolwjan eu paseepmbleatoLyaAcA noeepxHOcmb 
KOH2pYIHUul HOpManelt Pocca yeaukom aescam 6 OOHOU (m1 + 1)-mepnoti naoc- 
Koemu. Takue nosepxnocmu V, cywecmeyrom c npous6ozom si = (2m +n — I) n 


Qynkyull oOHO2O apeymeHina. 
IIpumepoM Tako MOBEpXHOCTH MOET CJIY2KHTb MOBEPXHOCTb Mepenoca 


r (i 2.5 09) = 11) ee eee 


COMPAXKEHHBIC JMHUM rp (WU?) KOTOPOM WeMKOM MpHHayexKaT cBouM (m + 1)- 
MePHBIM COMPHKacalolulMMCA MJIOCKOCTAM, a BCe 9TH CONPHKacarollveca MJIOCKO- 
CTH IIpHHaqexKaT OHOMY Ily4Ky C M1-MepHOM OCbIO. 

Teopema 4b. Ecau wna nosepxnocmu Vy ne 6binonHeHo YCaoeue meope- 
mo. 4A, HO 6diINOAHeHO ycaceue meopemb: 1B, mo ee mampuya A; mooeem Ovum 
npueedena K Buoy 

A WARS 


n—m 


ny—m, ||? 
Oa 7! 


1—m 


Ny—™M, 


20e mi — tm =n—m—1 u mampuya Anim’ yOoeremeopsem ycaosuto meo- 
pemot 3B. ITpu amom moeym npedcmaeumoca caedyroujue cayuau: 

a) mampuya An’ =\|Am', Anim || yOoesemeopaem ycaceusm meopemp 4 A; 
makue nobepXHOCINU CYLYECMBYIOMN C NPOUSCOAOM Sz = (n — m) (n — m — 1) @yxk- 
Yull O6yx apeymeHmoe; 

6) Anim =0, m= m—1 u mampuua Aj yOoeaemeopaem ycaceuro meo- 
pemot 3B; makaa nosepxHocmb V, pacnadaemca 6 npAmyto cCymmYy nosepxHocmett 
Vin UVn—m Muna meopemot 3B u cywecmeyem c npouseonom sz = m (m— 1) + 
+ (n — m) (n — m — 1) @yxkyutl Oeyx apeymenmoe; 

B) ecAu He 6biINOANSIOMCA YcaoeuA O6yxX npedoloytuux nyNKmoe, mo npouecc 
npueedenun mampuyer Aj caedyem npodoascume. 


MockoBckuli HHCTHTYT CTaJH Tlocrynuao 
uM. WM. B. Cranuua 34 Ill 1961 


UMTMPOBAHHASH JIMTEPATYPA 
1B. T. Basnaes, Mss. Brrcm. yue6u. sapey., Matematuxa, Ne 1 (20), 27 (1964). 


2 E. Cartan, Bull. Soc. Math. de France, 47 (1919); 48 (1920). %M. A. Axusuc, 
Mss. Buicur. yue6u. 3aBeq., Matemaruxa, Ne 1, 9 (1957). 
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oraagp Akafemun nwayr CCCP 
1961. Tom 139, M 6 


} MATEMATHKA 


B. T. BAUJIAWEP 


HEKOTOPbIE TIPHMEPbI rPYNM ABTOMOP®H3MOB 
(ITpedcmaeneno axademuxom A. H. Maaoyesoim 138 IV 1961) 


a 1. Mbt OyzeM nowb30BaTbca onpeyenenuamu us (*). Ilycrs G— rpynna, 
| = — HeKOTOpOe MHOKeECTBO ee aBTOMOpdpu3MoB, {2X} — rpynma, NopoxenHaa 
; 3THM MHOxecTBOM. MyoxecTBo 2 Ha3bIBaeTCA HU I bMUOTeCHTH DIM (OTHO- 
| CuTebHO G), ecJIM 1M suOO0ro ZEG HalifeTca Takoe n = n(g), YTO 6yJeT BEITION- 
| HATbCA paBeuctTso lg; 01, o2,...,0,] = 1, rgeo;€X. B uacrHocru, MHoxecTBO 
| & MOxXeT cocTosTb u3 OfHOrO 9eMeHTa, HM TOrfa 2TOT BQIeMeHT HaSbiBaeTcA 
-HHIbaBTOMOp@du3 MOM. [pynna astomoppu3smos M rpynnb G Ha3E- 

BaeTCA BHEWHE AOKAMbBHO HHUABNOTECHTHON, ecIM Kakyoe 

KOHC4HOe MHOXKECTBO €€ 3JIEMCHTOB HHJIbIIOTeHTHO. 
. MuoxectsBo 2 Ha3biBaeTCA Me puHoRuU4eCKUM (OTHOCHTeNIbHO G), 
ecilH B G MMeeTCA JOKabHad cHcTeMa X-OMyCTHMbIX NOArpynl c KOHeUHEIM 
4HCJIOM OOpasyIOUlNx, B KaxKOH M3 KOTOPHIX {2} HHAYUNpyeT KOHeUHYIO rpynny 
» aBTOMOpdu3sMos. Ecvv Bce 3TH MHA YUHPOBaHHble rpyiMbl ABTOMOPPH3MOB ABJIA- 
_ orca Il-rpynmamu, rge II — HeKoTopoe MHOxKeCTBO IIPOCTEIX HHCe, TO X OyyeT 
-HasbiBaTeca II-MHO2xKecTBOM. B yacTHocTH, korga X cOCcTOHT M3 OMHOFO 9Jule- 
‘MeHTa, owlydaem nepHomuuecKul aBTOMOpdusM (Il-asromopdusm). 

[pynna asromMopdu3mMos @® rpynnbt G Ha3biBaeTca OOOOMeHHO 

nepuowuureckou (o6o6mennor Il-rpynnot), ecu Bce ee 9eMeHTbI — 
'TlepvogMueckue apromopdu3mpi (Il-apromopdu3mel). Hakone, rpynma © Haspi- 
“BaeTCH BHEWHeE TOKATbHO TepuHoaunyecxk oO it (BHelHe MOKaJb- 
Hou I[-rpynnoi), ecm KaxkKOe KOHeCYHOe MHOKECTBO ee JJIEMEHTOB ABJIAeTCA 
nepHoguyeckum (JI-mHoxKecTBoM). 

OcHOBHOM pe3yJIbTAaT 3AMeTKH COCTABJIAIOT CuleLyrollive IpelioxKeHHs. 

- A. Cywecmeyem epynna Huacasmomopdusmoée abenesou epynnel, He ABAAIO- 
WAACA BHEWWHE AOKAAHO HUAoNOMeHMHOL. 

B. Cytyecmeyem o6o6wenxo nepuoduseckan (dase nepuoduxeckasa 6 OObl4HOM 

cmblcne ) epynna asmomopd@usmos abenesoll 2pynnbl, HE ABAAKOWAACA HEHE AOKAAb- 
HO nepuocdudeckol. 

> ~~ B. Cywecmeyem epynna asmomopdusmos abenesou epynnet Makan, 4imo OHA 

‘NOPOHOAEMCA C6OULM GHEWWHE AOKAAHO HUALNOMEHMHbLM HOPMAAbHbLM Oeaumenem 

‘U HUALABMOMOPPUBMOM, HO CAMA HE ABANEMCA BHEWHE AOKANCHO HUAGNOMeHMHOU 

epynnott (dase epynnott nurvaemomopGusmos) . 

T. Cywecmeyem epynna aemomopdusmos abenesou epynnet makaAa, 4Mo Ona 
NOPOHCOAeMCA CEOUM BHELWHE AOKANHO NepuoduuecKim HOPMAAbHOLM Oenumenem 
u nepuodureckum asmomopPUsMOM, HO CAMA He ABAAEMCA BHEULNE AOKANHO Nepuo- 
Ouueckoll epynnoti (OasKce 0O0OWeHHO nepuocdudecKol). 

2. Jlemma 1. [ycmo G— aokaabno Koneunan p-epynna. Toeda Kascdoe 
KOHeYHOe HUAbNOMeNMHOe MHOOKecMeO aemomopdusmoe epynnet G sAeasemca 
p-mHoocecmé6om, U Hacdopom. ; 

_ WUcnonp3ya sty JIeMMy, MbIl MOxKeM Ip JoKa3aTe/bCTBE IIpeATOKEHHH A—T 

OGOHTHCb Bcero JBYMA IIpHMepaMi. 
 3.Tipumep, AokKa3sHBaWmMunH OpeAoxKenH A A u B. 
Tlycts A u © — gpe npousBoububie rpynu, U = A ~ ® — cnueTeHHe 9TUX 
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rpymmn (cM., Hanpuep, (*)). [pynmy ® MoxkHO paccMaTpHBaTb Kak rpyllly aBTo- 


Mopu3mMoB rpynmbl G = IL a.. 
a 

Bo3bMeM B KauecTBe saree @M OecKoHeyHYy!0 rpynny C KOHeYHbIM YHMCJIOM 
OOpasyIOllUX, YOBMeTBOPAIOMLyIO TOK eCTBeEHHOMY COOTHOINeHHIO x? = 1, rae 
p — lpoctoe uuco (cyuecTBOBaHHve TaKOli TpylMbl BbITeKaeT H3 pesyJIbTAaToB 
TI. C. Hopuxospa (?)), a B KayecTBe rpynnbl A — WuksMuecKylo rpynny mo- 
payKa p. Herpyquo yOegutecs, uto © ecTb rpynma HHJIbaBTOMOpu3MOB rpylitibl 
G. Jlefictauteabuo, eciugéG, pe ®, To nozrpynna {g,@} rpynnsr U Huspno- 
TeHTHa KaK KOHeuHaA p-rpynma. Tak Kak B G HeT 3JIEMCHTOB, HeMOBHKHEIX OT- 
HOCUTeIbHO ®, To oTCIOJa ceAyeT, UTO M He ABJIAeTCA BHEIIHe JOKaJIbHO HMJIb- | 
MOTCHTHOH Ppynmow aBTOMOp*u3MOB. 

Sta xe rpynma aBTomMopdu3mos © rpynnbl G ABJIAeTCA MepHOANYECKOH, HO HE 
BHelUHe JOKaIbHO MepwogwMyeckon (Jemma 

4,.Tipumep, Zoka3nyBawmuh TMpeAMoKeHHA Brewer: 
Ilycrb G —rpynna, ABJIA1Ollascad IpAMbIM MIpOM3BeeHHeM WHKJIMYeCKHX Tpyn 
{dn.p} MopsyKa p (p — m060e MpocToe 4HCO), MpH¥eM MepBbIH HHJeKc nN Mmpo- 
GeraeT BCe HaTypaJIbHble ¥Hncla, a BTOPOl HHAeKc k — MoAHy!O CHcTeMy BbI4e- 
TOB 10 Mojysio p"-*. Sananum aBromoppusmpr g; (i = 0,41, 22,.. .) 
rpynunbl G cwleyIoulwMH paBeHCTBaMhH: 


O (Gna One. ec k a= timed = =) 
Q, (an,i) = Qn, i Qnt4,i-+1- 
Tlokaxkem, 4To rpymna apTomopdu3Mos , nopoxkeHHad BCeMH P,, BHEeIUHE 


JOKaJIbHO HHJIbMOTeHTHA OTHOCHTeIbHO G. J) 9TOTO FOCTATOUHO MpOBepHTb, 
YTO JIOO0€ KOHEYHOE MHOMKEeCTBO AaBTOMOp(u3MoB =, cOCTOMIMee M3 HEKOTOPEIX 


ae he ; 

Q;, HubnoTeHTHO. Ilycth > = (P,,9,,.-.5 P,).4 = max | 1, |. OrmeTum cue- 
2 

myroue dbaktet: 1) Ad MpousBombHEIX Oo; CD Oyper [adn,z; 01 , 02, .. -, Om] = 


=Qnim,p AH60 1; 2) ecmu n yOBAeTBOpHeT HepaBeHcTBy p”1 > 2t-+ 1, a 
k—a6comoTHO HaHMeHbIUHH BbryeT 10 MOnymo p™?, To AIA mpo- 


H3BOJIBHBIX 6; © 2 GyfeT [An,»3 01,02, .. ., Om] = Anim, rtm AH60 1. Ucnonp- 
aya 1) u 2), Teepb HETPyZHO IpoBepuTb, 4TO AIA m > log, (2¢ + 1) +2¢ +1 
u mo6oro g €G 6ygeT [g; 1, 62,..., O71 = 1, T. e. © — BHelIHeE MOKaIbHO 


HHWJIbINOTCHTHAA Tpyina aBTOMOp@u3MoB. 

SayaquM Telepb aBTOMOpPu3M Pp rpynmpr G cepyioul“M O6pa3om: p (an,x) = 
= Gn.p41. ABTOMOPu3M tp ABJIAeTCA p-aBTOMOpcu3MoM rpynmbt G, a nosTOoMy 
HM HHJIbaBTOMOp@usMoM (JlemMa m1. 2). O6o3Hauum [= {®, wp}. Jaa ato6oro 
eoro k umeem p*@ ap-* =, ,, T. e. © — HOpMAJbHbI JemuTenb rpynnp LP. 
Tak kak rpynna I He aBJIMeTCH BHELIHe JOKaIbHO HHJIbMOTeEHTHOH (HalIpuMep, 
aBTOMOP(H3M ‘po HE ABJIACTCA HHJIbaBTOMOp(u3MOM), TO MmpeswiowKenve B jo- 
Ka3aHo. Bmecte c TeM JOKa3aHO H Mpequiomenne T (emma m1. 2). 

5. B 9TOM MyHKTe MbI IOcTpouM rpynmy aBromop@u3smos ® a6enesow rpyt- 
TIbI G co culeyrolluMu cBolicTBamu: 1) ® — aOeneBa rpyrna, Bce 3JIeMeHTHI KO- 
TOpoH BToporo MopsyKa; 2) ® — BHellHe JOKabHO HHJIbMOTeHTHaA rpynna; 
3) Bce aBTOMophu3MpI U3 P yMelwoT MHJAeKC HUJIbNOTeHTHOCTH nN = 2, T. e. WIA 
moOnix g & G, p 6 ® 6ygzer [g, p (2)] = 1; 4) B rpynne G net HenosBHKHBIX 
3JIEMEHTOB OTHOCHTeIbHO ®, 

B kauectse rpynmbt G Mb BOSbMeM IIpsMoe MPOHSBeeHHe WMKIM4eCKUX Ppyni 
BTOporo MlopAyKa (g,}, Pe UHeKc @ mpoGeraeT Bce KOHeEYHHIe MOJMHOKECTBA 
MHOXKECTBA HaTyPaJIbHbIX 4NCe. Sarayqum ABTOMOP@H3MbI @; Fpyinbl G, tie 
1 — mo60e HaTypadbHOe 4HCIO, CJIeyIOWMMM paBeHCTBaMH: 


P, (g,) = 8. ecu i Ea; 
?,(8,) = 8.8.yo ecmn i ga. 
Tpynna ©, nopoxyenHaa scemu ,, YAOBJeTBOpseT ycuIoBuaM 1) — 4). | 


Bpmounenue 1) u 4) ovepuquo, a 2) u 3) CleyIOT U3 TOrO, 4YTO ecu & — MHOMKE- — 
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| CTBO MPOW3BOJIbHBIX ‘2 31eMeHTOB U3 DM, GEG, To [g; 01, 02,..., Omi] = 1, 
| rae 0; € 2. 

4 Sameuaunue. Ananornunpili pesybTaT MOXHO MOWIyYHTh TakxKe nipu 
_ MOMOMM U3BecTHoro mpuMepa P. bapa p-rpymmpr 6e3 neutpa ((*), cm. (4) 
| 6. JI. A. Kanyxuuu B (°) JoKasam Teopemy: 

} Ecau 6 epynne G umeemca unéapuanmuoiul pad nodepynn Oaunel n, cmabuAb- 
| Holl OMHOCUMEAbHO ee epynnel asmomopdPusmoe P, moepynna © nuAonomenmuna 
| KAacca He eoluue n — |, 

| Hegasyo®. Xous (°) (cm. taxxe (”)) noKa3a1, 4To B cyyae, Korga ®- 
| CTAOHJbHbI pl He HHBapHaHTeH, a HOpMasien, M TaKxKe ABJIAeTCA HMVIbIO- 
TeHTHOH Tpymnow Kacca ue Boule */2 n (n — 1). B aro xe pabote ®. Xoun 
_ IIpHBes! MpuMep, KOTOPbI MOKasbIBaeT, YTO TIpH Nn = 3 TOUHAA OeHKa Kwacca 
HMJIbNOTeHTHOCTH rpynmbl © B sTHX AByX CAyYanx pa3iMunHa. Mpl mocrpoum 
TipHMep, KOTOPbIH yCTaHaBJIMBaeT 9TO AIA mO60rO n > 3. 

Ilyetb G — rpynna, nopowjenHaa 9eMeHTaMH g,, re MHJeKc @ mpoberaeT 
BCe MOJMHOKEeCTBa MHOXecTBa M, cocTOAMero H3 aIeMeHTOB 1, 2,..., 2 — | 
(n > 3), MpH4emM K STHM NOAMHOXKECTBAaM MBI OTHOCMM Kak I1ycTOe MHOx«KecTBO 0, 
Tak H CaMO MHoxecTBO M. Kpome Toro, B G 3aqaHa CuCcTeMa OlpeseAIOULu Xx 
}cooTHomenuu: 1) [[x, y], z] = 1, rae x, y, z— mo6nle 2nemeHtTH u3 G; 
2) (x, y)? = 1, rye x, y— mo6sie osnemenTH! us G; 3) lg,, £,)=" 1) ech 
<a> + <B> > n, rae <a> o603HauaeT 4HCMIO 3IEMEHTOB MOJMHOXKECTBA 4G. 

‘ SafaquM rpynny astromopdusmop © = (qi, q2,...,9, ,) rpynmp G 
CJI€YIOULMMH paBeHCTBaMH: 


@, (g,) = Ba ecuH 1 € a; 
?; (2) = 8,8aye  ecau i ga. 


IlycTb @ — HekoTopoe nlogmHoxectso M. OdosHauum h, = II [g,, g/l, rae 


‘8B U y=a,8 Ny = 0, npHuem Aa Kayo mapni (B, y) c TakuMu CBOHCTBaMH 
_B IIpOWsBefleHve BXOAUT OHH M TOMbKO OAMH KoMMyTaToOp Ig,, g,] = [g_, gl 
(B Tom uucae u [g,, gol). OOpasyem pag nogrpynn 


OTE ee eT 
; 


= ages 


Chicory ahi oD) Gdn Wenge, ea is Ee © 


— 


Tye G; (i= 1,2,...) mopomgaetca BcemH 9emMeHTaMH g_, hu, Ig, gl, 
Asa KoToppix <a> > i, <B> + <y> >t +1. Moxuo noka3aTb, 4TO 3STOT pay 
| aBasetca O-cTaOvbHbIM, upuuyem G, = 1. [pynna ®, Ha ocHoBaHHuM TeOpeMbl 
@. Xomna, HuabnOoTeHTHa. Ee Kulacc HHJIbMOTeEHTHOCTH He MeHee fl, TaK Kak, 
_ Hampumep, [qi, g2,..., 9, , fil # I. 
OTMeTHM, TO BOMpOc O TOM, ABJAeTCA JIM OlleHKa B TeopeMe M. Xousa TOU- 
HOH, OCTAeTCA OTKPbITbIM. > : 
i 7. B 3akmouenve mpuBeyem caleqyrouml cat. B (°, *) qokasana Teopema: 
é [pynna aokaaono cmabuacnelx aemomopdusmoe P epynne: G moeda u moavko 
| moeda 6ydem o606iwenHo nepuocduueckot, Ko2eda |G, P| — nepuodureckasn epynna. 
Jlaa mpotusonosoxKHoro c1yyasn B (*) HOKa3aHo, 4YTO rpyMlia OKaJIbHO CTa- 
OUIbHBIX aBTOMOp@u3sMoB ® rpynnp G 6yyzeT uuctol, ecnn [G, ®] — rpynna 
6e3 Kpyy¥eHuad. OHaKo OOpaTHan TeopeMa 3feCb y2Ke He BeEpHa, Kak MOKA3bIBaeT 
- CulefyIouluH mpuMep. 
Bepem rpynny G, KoTopad ABJIAeTCA MIPAMbIM MpOWsBeeHHeM MWHKJIMYCCKUX 
rpynn: 
G = {gi} X {82} < {8s} x {Ba} X {h}, 
rae rpymma {h} sBroporo nopsfKa, OCTaJIbHbIe 6ecKkoHeuHble. Gagaem rpynily 


N 


Japtomopd@usmos D = {(;, P2} rpymnbl G cesyioulHMM paBeHCcTBaMn, 
‘e, (21) = 2182; 1 (B2) = B28s; 91 (83) = Bsr Pi (g4) = G4; G1 (A) = 4, 


192 (21) = 2182 A; Po (2) = 284; Po (Gs) = Bai Pz (Ba) = Bas Pe (h) = A. 
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[pynna ®, kak MoxKHO yOeQHTbCA, ABJIAETCH cTaOuuIbHOH uw uncToH, a [G, O] 
cojlepxKUT HeTPHBMaJIbHy!0 NepHosuyecKky!0 YacTb. 


Ypanpexuh rocyapCTBeHHBIi YHMBepCuTeT Tocrynuao. 
um. A. M. ToppKoro 13 II 1964 
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flornann AKkayemunu nayr CCCP 
1961. Tom 139, Ni 6 


MATEMATHKA 


E. II. JOJIMKEHKO 
HEKOTOPbIE OWEHKW, KACAHOWIHECA AJIFEBPAHVYECKHX 
THNEPMOBEPXHOCTEM HW MPOM3SBOJHbIX 
OT PAILHOHAJIBHBIX ®YHKUMH 


(ITpedcmasaeno axademuxom A. H. Koamozopoeeim 6 IV 1961) 


1, 0. Hyctb Py (x) = Pp (x1, x2, ..., X») S20 — BemecTBeHHEI aumre6pa- 
“HYeCKHH MOJIMHOM CTeNeHH f TO COBOKYNHOCTH TMepeMCHHBIX 41, X2,..., Xz 
(k > 1); Dy — 3aMKuHyTbIli eQHHMUHIT KyO k-MepHoro BellecTBeHHOTO SBKJIN- 
_ fopa mpoctpanctsa E; (rpanu D, He OOA3aTebHO Napa ebHbI KOOPAMHaTHbIM 
“usiockoctam); I, (P,) — runepnoBepxuHocTb, Jle@exKallad B mpocrpancTBe E;, 
HM onmpeyessemax ypaBHeHHeM Bg rt eee be eee UST tyes (Dl eee 

= Pe (Pn) 1 De; Ne (e, Pn) — HavMeHbUee 4HCIO ToueK, OOpa3yrollux pH 
WaHHoM € >0Q_~ €é-ceTb Ha Yz (Pp). 
f 1l. Teopema 1. na kascdo2eo k= 1,2,... cytyecmeyem nocmosH- 
wan Np (1<N,< 2%") ®) | sasucayaa auulo om k, makaa, «mo 
Nz (&, Pa) < Nyzn (e1-* + n*4) Onn atobo2e0 noauroma Py, u atbozeo & > 0. 

TeopeMa MoxeT ObITb 0Ka3aHa HHLyKUnel Mo & c HCMOMb30BaHUeM TOPO (bak- 
_ta, uTo [, (P,) umeeT He Gomee 2n* orpaHH4eHHbIX CBA3HbIX KOMMOHEHT (',”). 

CaenctBue 1. k-mepuoiti o6bem &-oKpecmxHocmu mHoscecmea x (Pn) 
He npesocxodum V;, [en + (en)*], ede nocmoszHHas Vp, 3aeucum Aub om Rk. 

1,2. BBegem Hopble o6o3HaueHHA. IlycTb 2, — k-MepHbIli eRHHHUHBI Wap, 
pHHaliexkamnl E,, Cc WeHTPOM B HadaJie KOOpAuHAT, a TakxKe k-MepHbIH OObeEM 
aToro mapa: Q, = 07/2/[ (n/2 + 1); w,— MoBepxHocTb wapa Q,, a Takxe 
(k — 1)-MepHaad Mollaqb STOH MOBepXHOCTH: we= 2n”2T (n/2); e — TouKa 

-cbepbl wz, a TakxKe CQHHMUHIM BEKTOP, BBIXOAAMMH U3 Hauasla KOOPAMHAT U 
MMEIOWHH CBOHM KOHILOM ToUKy e; 6 (e) — (k — 1)-MepHaa runeprsocKocTh, 
IIpOXOawlad wepe3 HavasIo KOOPAMHAT HM UMerOllad BeKTOPp € CBOHM BeKTOPOM 
Hopmasu; L (7, e) — mpamasa, mpoxoqamas yepes TouKy 7 € oO (e) OpToroHaJb- 
‘Ho 6 (e); S — (k — 1)-MepHand runepnosepxuHoctTb, JIeKaulad B Ez, a TakxKe 
'(k — 1)-mepHasa mepa 3To runepnoBepxHoctTH; v (7, e, S) — 4HCcO CBASHBIX 

KOMMOHeEHT MHOxecTBa S 1) L (T,e) (0 <v(T,e, S) < &). 

JlemMa. Jlna kycowno-enadKoti * (k — 1)-mepxoti eunepnosepxxocmu S 


z 4 . 
Se \ dew \ v(T,e,S)dro() *. 
4 Op 6 (e) 
Tloka3atembcTBo JIeEMMbI JIA cuty4an, Korga S ecTb KyCOK IWIOCKOCTH, Mowy- 


yaeTCA JIEKO, eCJIH 3aMeTHTb, YTO B 3TOM CJIy4ae \ v (T, e, S) dro (e) — 
a (e) 

(k — 1)-mepHas nuiomlagb opToroHabHoli mpoekuuu S ua 6 (e). Tak Kak OTCIO- 
ja yxe cslefyer ciipaBeJMBOCTb JI€MMBI [JI MHOTOrpaHHbIX MOBepXHOCTeH, TO 
JIA JOKagaTesbcTBa ee B OOUIeEM Bue OCTaeTCA JMUIb MpHOJH3HTb KyCOUHO- 
Tylaky!0 TulepnopepxHocTtb S MHOrorpaHHOli moBepXHOCTbIO > HW MpoBecTH 
HpelesbHEI mepexof. JlemMa 3Ta ABJIAeTCA o6o6uleHHeM TeopempI 22 [43 (°). 


* (e — 1)-mepHaa rvimepmoBepXHOCTh Ha3blBaeTCA KYCOUHO-MlaqKOH, ECM C€ MOXKHO Pas- 
OTb Ha KOHeuHOe YHCO KyCKOB C HeMpepHIBHO MeHsONelica (k — 1)-MepHOH KaCaTeIbHOH 
THIT€pmIOCKOCTHIO. 

** Wumexc y 3Haka quppepenunana ykasbiBaeT Ha TlepeMeHHyi0 HHTerpHpOBAaHHA. 
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YuuTbipas, uTO KakKad mpsmast, He JexKaujad Ha I’, (P,), MepeceKaeT 
[, (P,) He Ooulee YeEM B f TOUKAX, a Kaan MpAMas, MepeceKatollad HeKOTO- 
pylo oOslacTb G mpocrpancTBa £,, mepecekaeT rpaHuuly S 3ToH o6acTH He Me- 
Hee ¥eM B JIBYX MeCTaX, Kak CJleCTBHe JIEMMBI ToJlyuaemM Teopemy: 

Teopema 2. (k — 1)-mepHas nacwyade mou 4acmu nosepxHocmu bua & 
Komopas nonaaa 6 obaacms G C Ex, ne npesocxodum */2nS, ede S — (k — 1l)- 
mepHaa naowads epanutyr obaacmu G. 

CuenctBue 1. (R—1)-mepHaa naowade nosepxxocmu Yp(Pn) He npe- 
gocxooum kn. 

CaenctBue 2. (k — 1)-mepHan naowado mou wacmu eunepnobepxHo- 


cmu V, (Pn), Komopaad nonaaa 6 SAAUNCOUO C NOAYOCAMU Ay, Az, ... Ap, He 
npesocxodum nw? aiaz.. . ax/T (n/2). pu wemxom n oyexka ama moana npu 
Kancdom Habope k, ai, Q2,.. ., Ap. 


Ha TowHOCTb OLeHKH YkKa3blBaeT TIpHMep MOMHOMA 


n/2 k x.\2 
a gee fA » (=) ae 
je! 


a 


rie b,; WocTaTouHO 6H3KH K a; (b; < a). 

B 3akmioueHHe STOFO MYHKTa 3aMeTHM, YTO OWe€HKH, aHaJIOrHUHbIe MpHBe- 
JICHHBIM BbILe, MOryT ObITb TEMH 2Ke MeTOJaMH NOJYYeHbI H LIA areOpauyeckux 
rulepnoBepXHoctTeli (JeKauux B Ex), HMeIOWHX Pa3MePHOCTb, MeHbIIly1O 4eM 
k—l. 

1,3. Ilyetp P,(2 = 2? +amz™1 +... +a, — NOMMHOM OT KOMIJeKC- 
HOrO MlepeMeHHOrO Z Cc KosdPHUneHTOM pu cTapiwel cTemeHu, paBHbiM 1; C — 
MOJIOXKUTeIbHaAA MOCTOAHHAA. C MOMOMULbIO NPHBeAeCHHOH BbIINe JIEMMbI MH TeOpeM 
O TpaHC(HHUTHOM J, MameTpe (*) JOKa3bIBaeTCA t 

Teopema 3. Jauna kpueot T: |P,(2)| = Cue npeeocxodum 4an VC. 
Tlocmosnnasn 40 Au npu KaKux n uC He mosKem OvIMb 3ameHeHa Ha 2. 

2,0. IIpuBegqemM OWeHKH MpOH3BOAHbIX OT PallMOHaJIbHbIX PYHKUMH. 

Xopowio u3BecTHO (°), YTO NpOoH3BOAHaA asmreOpauyeckoro nowHHOMa P (x) 
Ha oTpe3ke la, b] MoxkeT ObITb OlleHeHa Yepe3 MAKCHMYM Moja P (x) Ha 9TOM 
oTpesKe, cTemeHb P (x) u qauny [a, 6]. Ha npumepe dynkuun Re(x)=e/(x? +8) 
JerkKO Yy€eQHTbCA B TOM, YTO TMPOH3BOqHaA pallHOoHadbHOH pou R (x) 
y2Ke, BooOule FOBOPA, HE MOXET ObITb OlleHeHa NOJOOHHIM OOpa30M. OgHako, ec- 
JIM U3 YACMOBOM OCH CilelMaJIbHbIM O6pa30M «BLIOPOCHTb» HEKOTOPOe MHOKECTBO 
€ Hallepey, 3afaHHOH Meppl 6 > 0, To BHe 9TOFO MHOMKECTBA MPOH3BOAHYIO OT 
R (x) yxKe MOXKHO OWeHHBaTb Yepe3 NopagoK R (x) H MakcumyM Mogyaa (°). 
IIpu 9TOM B OWleHKYy BXOJUT 4ucsO 4. 

Fwke c MOMOLLbIO IpocToro MeTOJa, COCTOAIMero B OleHKe HHTerpasa OT He- 
KOTOpOH cTeleHH Mogyssa R’ (2) yepes nopagoK R (2) W MaKCHMyM ee MoOgyaa, 
NOJIyYaOTCA TOUHbIe OILCHKU TaKOFO pOjla JWIA pallHOHAJIbHbIX PyHKUHH Bellle- 
CTBEHHOTO, a TaK*Ke KOMIWICKCHOFO NepeMeHHOFO. ITH OWeHKH MOJIe3HbI H pH 
paccMOTpeHHH 10 7HHOMOB P (2) B cayyaax, KOra U3BeCTHbIe OLeHKH 
qast P’ (xX) OTKA3bIBaIOTCA CJLy2KHTb (KaK, HalpuMep, B Culy¥ae, ECM MHOMKECTBO 
E KoMMuleKcHOM MaOcKocTH, Ha KOTOPOM OI€HHBaeTCA MPOH3BORHaA MOJIHHOMa 
P (z) uepes ero cTeleHb H MaKCMMyM MOJyJIA, HMeeT JOCTATOUHO OOULYI0 IIpu- 
poy — CKaxKeM, ABJIACTCA HHTe He MIOTHbIM MHOMKECTBOM HIM (B cuyuae 
E © (— 09, co)) He cocrouT 43 KOHe4HOrO 4HCMa OTPe3KOB). 

2,1. Tlyctb Ry (x) O6o3HayaeT palMoHambHyio Apo6b NopsayKa He BEE Nn 
(NOpaAAKOM HecoKpaTHMOi pallMOHanDHO ApoOu HasbIBAeTCA MaKCHMYM cTe- 
MeHH e€€ UMCIMTeIH WM 3HaMeHaTea); g (M, R,) — MHO*KeCTBO BCeX TO¥eK 
x €(— ce, oo), Aaa KoTOpHIX | Rp (x) |< M, rae M — nonomutenbuasa no- 
CTOAHHAA. 

Teopema 4. J[an swbot eewecmeennot payuonancnoit dynxyuu Rp (x) 
U 06020 noaomwumeabHoeo 4ucna 8 cytyecmeyem mHooxecmeo Ei (6) = 
= Ex (6, M, Ra) makoe, umo mes Ei (8) <8 u npu x @g(M, R,) \E1 (8) 
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i: ’ y) 
, PR n'(X) b< 3 1M. Oyenka mouna npu Kascdom Habope n, M, 6. Sak pacercmea 
_—fakmunecku Oocmueaemca auwo 6 cayiae aunetinot gynkyuu R, (x) = 


° 2 
ee +3, Mx +0 (6 = const). 
| HlokasaTeJIbcTBO NosyyaeTcA M3 OUeBYAHOFO HepaBeHcTBa 


Q 
H | | |Ra(x) |dx <2Mn. 
g(M,Ry) 
HeGesbinTepecHo CpaBHUTb MpuBesenHyio BbINe ONeHKy Aaa R, (x) ¢ oueH- 
' Koki C. H. Bepuureitua qua mponsBogquoli nommuoma P, (x) ua [— 1,1]: 
Pat << (1 = x4)" aM. 
O6o6uleHHem TeopeMb! 4 ABAAeTCA: 

, Teopema 5. IIycme na mnooecmee E — (— ©, 00) bewecmeennaan pa- 
_ yuoHaAbHaA (nopAdKa He 6ouue n) dyHkKuua Ry (x) no abcoatomHod 6eauuuHe He 
“npesocxodum uucaa M, Toeda dan atoboceo 6 > 0 cyuecmeyem makoe mHo2cecmeéo 
TE (6) = £ (6, M,R,) (He saeucauyee om muoacecmea E), amo mes E (6) < 6 
hu npu x€ E\E(8) u ecex p=0,1,2,... |R® (x) <C, (n/d)eM, 
-20e Cp = p !2%2 7 (P+), TT pu Kascdom p ouenKa mouna 6 CMbiICAe NOPAOKA No coéo- 

KynHocmu n, M u 6 

, TOWHOCTh BCMHUCAe NOPAAK A 3ecb NOHMMAECTCA B TOM CMBIC- 
“J€, YTO CYULECTBYIOT MOMOHKUTebHbIe NocToAHHbIe A, (p = O, 1, 2, . ...), o6na- 

AarowlMe CHeMyiouluMH CBOHCTBAaMH: QA JOObIX HaTYPaJIbHBIX N Hp HW MOsO- 
OKUTCJIBHBIX M w 6 waligetcs Takoe MHoxecTBO E (_ (— oo, oc) HM Taka Be- 
“AMeCTBeHHaA pallMoHaJibHaad Apobb R, (x) MopsyKa n, YTO Kakoe Obl MHO2KECTBO 
BE’ c mepot <6 MbI Hu B3aM, HaliqeTcA TOuKa x €E\ EL’, aaa koTopok 


|R® (x) | > A, (n/d)’ M. Oxaspwaerca, ¥TO MoxwkHO cuuTaTh A, = = V pl, 


‘a pyHkuuio R, (x) OpaTb ofHy HM TY *Ke MIA BCeX Pp. 

2,2. O6o3Hauum uepe3 G(M, R,) MHOmKeCTBO BCeX TOUeK Z KOMMJIeKCHOH 
amockocTu Z, aan KoToppix | R, (z) | << M (M > 0) (snecb R,, (2) uMeet, B006- 
ile TOBOpA, KOMMJIeKcHbIe KOSP@PHUNeHTHI). 
 Teopema 6. Aus «boli payucnanonot dynkyuu Rp, (z) nopsxdKa_ He 
eouue n u awoboeo 6 > 0 cyujecmeyem makoe mHooKecmeo Fx (9) Fit Os. raw 
jwmo mesz Fi (8) <5 u npu x €G(M, Rn) Fr (6) | Ra (2) |< Vili VnM., 
Oyenka mouna npu Kascdom Habope n, M, 6. SHak pacencméea dakmuuecku do- 
cmueaemca auiue npu Ri (2) =e! V x/5 Mz +6 (ede 6 = const, a eewecmeen- 
Hoe). 

JloKa3aTesIbcTBO CuleyeT H3 OUeBHAHOTO paBeHCTBa 


|R, (2) 2 do = nM?n. 
f G (M; Rp) 
§ 
Vis yoKa3atesbctTBa BUHO, YTO MOCeqHAA TeopeMa (Kak, BlipoveMm, H Teopema 4) 
wOobulaeTcA Ha MpOv3BOMbHbIe N-UCTHbIe PyHKunN. MMenHo cnpaBequBa: 
- Teopema 6’. JIycmo 6 o6aacmu GC Z anaaumuueckaa dpynxyua | (z) 
we Oonee dem n-aucmua unpuzEECG |f(2|<M. Tceda dan Kascdceo 
6 > 0 cywecmeyem mxoocecmeo F (5) makoe, 4mo mese F (5) < dSunpu 2€E\ F(8) 
\f (2 |< Vals Vn. 

OG6o6uleHveM TeopeMb! 6 ABJIAeTCA ; 

Teopema 7. [Jycmb na mxoocecmee E KomnaekcHou naockecmu paKuo- 
Wanonaa ynkyua R, (z) (nopadKa n) no modyato He npeeocxodum aucaa M. 
Toeda Onn no6020 6 > 0 cywecmeyem makoe mHoacecmeo F (6) = F (d, M, Rr) 
(ne saeucauyux om E), umo mese F (6) <6 unpu 2€E \ F (8) wecex p = 0,1, 2, ... 
PRY (2) | <C,(n/6)"2” M, ede C, =Varp! 2°? ™, Ouenka moana 6 cmbicae 
nopa0Ka no coeokynxocmu n, M u 6 npu Kaxc0om GUuKCUPC6QHHOM Pp. 


, 
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TounocTb B CMbICIe NOpAAKa 34eCb NOHMMaeTCA B TOM Ke CMBICIe, YTO HB 
Teopeme 5. a 
2.3. HwxKe o6o3Hayaem:D?, — eqvHuUHEI KyO k-MepHoro BelllecTBeHHOrO 
9BKaugoBa. mpoctpanctpa Ey = {x: xX = (x1, %2,.. 6 Xp)) (ke 1) ac rpa- 
HAMM, MapaJesbHbIMA KOOPAMHaTHbIM FHMeplOCKOCTAM, LU ,— eXMHHYHbI 
k-lWMIMHAp KOMMseKcHOro k-MepHoro 92BKJINJOBa MNPpOcTpaHcTBa c= 
= {2 2=(A, 22) «2 20) } (Re (ee (21; 22, 2.25 2k) 22 | Se 
i= 1,2,...,k}; Ra (y) = Ro (yr, Ye, . . -» Ys) PAUMOHaTbHaA, (poop ae 
PeMeHHBIX Yi, Y2,..., Ye MOpALKa He BbIlIe NM MO Ka%kJOMy MepeMeCHHOMY. | 
C nomoulbio Teopem 5 Hu 7 HHAyKuMe NO k AoKasbiBaloTcA Teopembl 8 H Y. | 
Teopema 8. JTycmbe xa muoscecmee E € D}, eewecmeenHan payuonaro- | 
Haa pynkyuua Ry (x1, X2,.. ., Xe) NO abcomomunol eeauuuHe He npesccxodum M\ 
To20a Onn aro6c20 8 > 0 cytyecmeyem mxoocecmeo E (6) = E (8, M, Rn) makoe, umo | 
mes, E (8) <6 unpu (x, x2,..., Xe) CEE\E (8) u ecex p; >0 (i= 1,2,..., R), 
Zpi=p, cnpacedausa oyenka |O’Ryq (x1, X2,. «+» Xe)/OxT' Oxy"... OXPR.S 
<Cz, p(n/d)? M, 20e Cx, p = p! 2"? PF).2@ PT), Ouenka mouna 6 cmbicae 
nopadKa no cosokynuocmu n, M, 6 (npu 6<*/2) npu Kasxcdom Hadope | 
Ry Dispos, ee is 
Teopema 9. ITycmb na mxooecmee E — LU, bynkyua Rp (21, 22,..., 2x) 
no modyato He npeeocxodum uucaa M. Toeda dan awbozeo 6 > 0 cywecm- | 
eyem muoacecmeo F (8) = F (6, M, Rn) makoe, umo meSo F (6) <5 u npu 
(z1, 22,...; 2)CE\ F (6) u ecex pp 20 (i= 1,2,..., ks. ppp, er 
noausemca Hepasencmeo: |O0° Ry(Z1, 20,..., Ze) / 024025"... zk" <Cu, (n/6)" >M, 


20e Crp =V pin? 2's"? OT) Quenka mouna 6 cmbicae nopx0Ka no n, M, 6 |} 
(6 < 4/2) npu Kaxcdom Habope k, pr, p2, .. 5 Pr. | 

2,4. HeckombKo Bugou3MeHsa npvem A. Kaptana IA OWeHKH MOYIA MONH- | 
HOMa CHH3y (*) (MpHMeHeHHbI B (°*) MpH OL@HKe NPOH3BOAHOH PpallMOHaJbHOH 
(PyYHKIMH BeleCTBeEHHOFO TlepeMeHHOFO), MOXKHO JOKAa3aTb CJlefyioulyio Teope- 
MY: 

Teopema 10. Aza so6ot payuonaronot dynkyuu R, (2) nopadka n u 
ato6o20 8 > 0 moocno Hatimu makoe mnoocecmeo e (6, R,), amo mesz e (6, Rz) <b 
unpuz Ge (6,.Rq) uecex-p.=0, 1, 2). usc. (Ra elena thy 0), ee 
20e Sy = p! 2") TTpu Kascdom duKcupoeanHom p ouenka mo4una 6 cmbicae }) 
nops0Ka no coeokynxocmu n, 6. i 

Ha TOuHOCTb OleHKM B CMbICIe Mopayka yKa3bipaeT MpHMep yHKIHH | 


Rn (2) = 2. 


Mockoscku focyapcTBeHHbit yHHBepCHTeT [ocrynun0 
uM. M. B. Jlomonocopa 15 I 1961 
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| MATEMATHKA 
J. Ml. )KEJIOBEHKO . 


ONMCAHHE BCEX HEMPHBOAHMbIX MNPEACTABJIEHWH 
NPOW3BOJIbHGH CBA3HOA FPYNMbI JIM 


(/]pedcmasaexo axacemuxom II, C, Aanexcandpoesim 11 IV 1961) 


I. B Teopuu G6eckoHeyHomepHBIX MpesctaBseHnit rpynn JIM umeeT wHupoKoe 
_ MpHMenenHe BBefenHas B M3BeCTHbIX paOoTax HM. M. Tenbdbanya uv M. A. Hai- 
MapKa KOHCTPYKUM4 «HHAYUMPOBaHHbIX» MpeAcTaBJleHHi: 3Ta KOHCTpyKuMA — 
: yAoouaa MOfedb TpelctaBleHHA, OlepaTopbl KOTOporo oONpeyetaoTcA ABHOM 
' @opMysiow# B HeKOTOpOM KwJlacce (byHKUMii Ha OJHOPOHOM MuHOrooOpa3nu, 
_B To »*e Bpema B TeOpHH KOHEYHOMEPHBIX Mpefctapnenni Jo 
i CHX Nop cyllecTByeT NMpobel: Tak, JIA Nomynpoctoh rpynnbi Jiu usBectHa 
| *AMUIb KaCcHpuKaluA BCeX HEMPHBOAMMbIX MpecTaBJieHuili (”), HO He H3BeCTHO, 
Kak MpaBuJio, spdpeKTHBHOe NocTpoeHue B BUJe MOJeH. Bosee TOUHO, NO aHavo- 
THH C O€CKOHEYHOMEPHbIM CJly4aeM JIerKO HaluCaTb (OpMaJIbHCe BbiparKeHHe 
_ lA OlepaTopoB NpeAcTaBseHuA;, TPyLHOCTb COCTOUT B OMMWCaHHM COOTBETCTBY- 
rollero KJlacca PyHKUHH, B KOTOPOM NpescTaBsieHHe peamu3yeTca, 

B HaCTOALLeEH CTaTbe NPHBOANICH NOMHOe pellieHve 3aayH JIA MPpOW3BOJIbHOL 
_ CBASHOH rpynnbi Jin (onucaHHe BCeX KOHEYHOMEPHbIX HEMPHBOAHMBIX NpescTaB- 
| JeHHA); H3vlorx*KeHHe BefeTCA Aid HanOosee cOsepxKaTebHOrO CyYaA 10 UI y- 
MpocTouk KoMNoO me KCHOKR rpynnb Jiu, u BhoceyqcTBHH HaMeyaeTca, 
‘Kak MpHBecTH K 9TOMY CJly4aloO pelleHHe 3afa4uv B OOmeM Buse. IlonyTHo aA 
Tpynnbl «B WesOM» NOBTOpAeTCA HHPHHUTeESHMAJIbDHbIM pe3sysibTaT QD. Kaptana: 
OMMCaHHe CHCTeMbI HHBApHaHTOB («CTapLUHH Bec»), XApaKTePH3yIOLWIMX HeENMPHBO- 
WuMoe MpefctaByieHve nosynpoctow rpynnpt JIM c TOUHOCTbIO JO 3KBUBAJIEHT- 
/HOCTH *; MpHMeHeHHe MOHATHA MpocTbIxX KopHel (*) MO3BOsAeT NpeAMOHKUTb MIA 
/9TOH Weve 1 HH BIH cnocoo KNaccudukalnn, 6e3 OOpalleHuA K CneuMaJbHOR 
‘cTpyKtype To uau uHO MpocToi anre6ppt JIn. 

Mea B BUY CyUleCTBOBaHHe «:KOPJaHOBbIX KJICETOK», MOXKHO CUHTATb, 4TO 
‘OmMcaHve BCeX HEMPHBOMMMbIX MpeACTaBJIeHHH ABJIACTCA JIMIWb NepBbIM WaroM 
-B H3y4eHHH BCeEBO3MOXKHbIX JIMHEHHbIX MpeACTABJIGHHH, OMHAKO, ecIM M3y4ae- 
| Mas rpynla ABJAeTCA NOMyNpocToH, TO AIA ee MpefcTaBsleHHU, COracHO TeO- 
peMe Beta, HMeeT MecTO CBOHCTBO MOJHOH MpHBORUMOCTH, H 3HaHHe BCeX He- 
TIPHBOJMMbIX MpeCTaBJeHHi MpHHUMNMabHO MO3BO/AeT OMHCaTb J11000e JH: 
-HefiHoOe MpefcTaBieHve 9TOH rpynmbl. Ilonygaemble pe3yJIbTaTbl UMewoT MpH- 
‘MeHeHHe B «CMeKTpavIbHOM aHaJIM3e» JIHHEHHbIX NpefcTaBueHui (°), a TakxKe B 
‘wsyueHuH CTpyKTypbl camo rpynnobi Jlu, a 
> Il.O6man cxeMa TeOpHH «B HeAOM H OCHOBHHEIe 
pesyMbTaTb. ee 

1. Ja ecaxoti ceasHot noaynpocmoti Komnaekcnot epynne Jiu ycmanaeau- 
eaemca «pasaoncenue [ ayccay: 


G= ZDZ, Z|) DZ=D2— (4 
(4epma osHauaem 3ambiKanue), 2de D — cea3sHaa abeneea epynna (KaptnanceckaA 


nodepynna epynnet G), a «KopHeévle» nodepynno Zu Z OOHOCEASHOL UL HUABNOMeHM- 
> muowecmea ZD u DZ AGAAIOMCA MAKCUMGACHOIMU Cé6ASHOIMU (Pa3peEWUMbLMU) 


ww } P 
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nodepynnamu @ G; 6cakue 06a pasAomxneHUA Makoeo muna CONpArceHbl OMHOCUMEAS- 
Ho aemomoppusma epynne: G. UndunuresiMasbublii anasior 9TOH TeOpeMbI XO- 
poulo u3BecTeH u3 Teopun Kunaunra — Kaptana; ued MHTerpHpoBaHuA COCTO- 
UT B HCMOIb30BAHHM 3aMeuaTeJIbHOrO CBOlCTBAa aN TeOpau4HOCT Hs No- 
jynpoctoi KomnseKcuoii rpynnst Jiu (°) *. [na onpeyenennoctu OyleM cuH- 
TaTb, uTO alreOpa JIu rpynnst Z HAaTAHYTa Ha KOPHeBble BEKTOPbI €g C MOJIOKU- 
T@JIbHbIMH KOPHAMH 

2. Beakoe HenpueoOumoe npedcmasrenue epynnes G uxOyyupyemca neKomo- 
pom xapakmepom a (6) nodepynne: D: ) 


Tf (2) = 4 (2, 8) F (2-8), 


20e a (2, 2) ect snauenue xapakmepa a Ha anemenme 6 6 pasnomenuu Taycca: 


zg = C62 u 2-g = 2 aunelinoe npocmpancmeo Ki, (Z), 6 KoMopom Oeticmeyem 
Tg, COCMOUM U3 NOAUHOMOE OM KAHOHUueCKUX Napamempoe 6 epynne Z (HanOMHUM, 
YTO B CAyyae OMHOCBASHOM HHJIbMOTeHTHOM rpynnet Jin KaHoMMUeCKOe OTOOpA- 
*KeHHe asireOpbl B rpynly ecTb oTOOpaxKeHHe Ha rpymny B WevloM). 

e Ecau G odxoceasna, mo ee Kapmanoeckan nodepynna D ecmb npamoe npo- 
U3sBeORH UE: 


Di=DiD De 2s 


20e D; — odxonapamempuueckan nodepynna, HanpasasaiowuuMm eeKMOpoM KoMopott | 
ABNAEMCA COUN U3 Npocmolx KopHeti aneeOpo JIu epynna G. | 
4, Hopmupya KaHonuueckue napamempol u; 6 nodepynnax D; ycaceuem 
0<Imu; < 20, 3anuwem npoussoronoelti xapakmep epynnet D @ eude 
os (8) = ata he pup 


xapakmep a (5) asasemca «unOyKmuenbim» no OMHOWeHUIO K epynne G moeda u 
MOAbKO mozda, Kozda 6ce noKasameau 1; — HeompuyamenbHole Yenole 4ucAa. COOT- 
BeTCTBy1ollee lpelcTaBseHHe D ecTb «npon3BeeHnue IOnra» D4 hs OF ai Gne 
3HCHBIX NpeAcTaBeHul D; rpynnbl G; ycIOBHe OMHOCBA3HOCTH JIerKO OTOPOCHTb. 

5. OnpeyeiuM HHPMHUTeEsUMaJIbHbIe OepaTOpbI JeBoro CABUra Ha rpynme Z 
Kak QJCMCHTH]E KOMMN IC KCHO-aHaAUTHYeECKOLFO MpefsctTaBJeHHA 
x —> D(x) aareOpp Jiu rpynns Z u o6o3sHauum DY; = B (ea,) onepatop, no- 
POR MCHHLIH KOPHEBLIM BEKTOPOM ég,, Pe G; — ONMH U3 1 pOCTHX (Moso- 
XKUTCJIbHBIX) KOPHeH. OCHOBHOM pesyuJIbTarT: 


IT pocmpaxcm6o Ra (Z) cocmoum u3 ecex pewenutt cucmemot Oudrepenyuadro- 
HOLX YpasHenutt: 


Ca (2) = 0, hess iE 2, Bieta Be 


6 KAACCe KoMNAeKCHO-aHaAUMUYecKUXx dynHKuul Ha epynne Z. 

EciM peub ueTO BEMECTBCHHBEIX MpesctaBeHuax rpynust G, To 
cucTeMa OnepaTopos %); NONOMMAeTCA CHCTeEMOM KOMIIJIEKCHO COMpsAXKEHHBIX OMe- | 
paTopos 2); (anTMaHanuTM4ecKoe MpefcTaBsenue seBOrO CABHra), H NpocTpaH- 
cTBO Ht, (Z) ecTb anasorMv4Hoe HyJb-MpocTpaHcTBO B Kwacce «BC e X» (*pyHKIMH | 
Ha rpytne Z (uMeetca B BUY: PyHKuni, 1a KOTOPbIX oOfpefemeno Auddepen- | 
WHpopanne Jiu, nanpumep, B Kwacce Bcex O6OOMLCHHEIX (PyHKUNH Ha Z); 2IeMeH- 
Tbl MpoctpancTBa KR, (Z) aBToMaTuyecKH ABJIAIOTCA NOMHHOMAMMA CTe- 
NleHW He Bbiilie (PUKCHpOBaHHOH. zt 
wa pita aie AJA KAKO MpocToh KOMIWIeKCHOH asreOppl L Onn | 
< CeX CBASHBIX rpymn Jin, umeromux L cpoelt anreOpoti JI; | 

ONCE TOUHO, ONuCbléaeMcA YeNmMp YHUeepcaabHol HaKpolearouelt us Kaaccao(L). 


* 
mes Ananoruunad Teopema meer mecto (Ji BeWIECTBEHHOM rpynnbt G— B 9TOoM Ccilyuae D 
PAMOC TIPOHSBeCHHE KOMMAKTHO! HW BeEKTOPHOI rpyn. 
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-PesyabTat MOxKHO cchopMyMpoBaTb Takxe B TepMHHAX pynnel Ilyanxapa: | 


Has0BeM CTPYKTYPHOH MATPHUeH nonynpoctoH anre6py L, 
_ KBajpaTHyro MaTpuly © c (WemouvcneHHbIMM) 971eMeHTaMH 


ia = 2 (a, B) 


(a,a) ? 


' rae a M B Mpoberator cucTeMy BceX MpOCTHX KOpHeli. Torga nopxdoK 
 epynnet IMyankaps Ora soboti noaynpocmoit KomnaeKcnot epynnet Go (L) ne 
npesocxodum det GS u docmueaem smoeo snavenun Ona «npucoedunenHot» epynnet 
Gogo (L) *; ecau epynna G — npocmaa, mo ee epynna Ilyanxapa — yuKauue- 
| CK, 30 UcKAOLeHUeM NpucoeduneHHOE epynnetc anzebpott Tu Dom, m = 1, 2,... 
| (6 nocaedxuem cay4ae epynna [yanKapa eceeda neasemca npaMelm npouseedeHuem 
| Oeyx YUuKAUYeECKUX epynn emopoeo nopsOKA). 

_  Ilpupeyem sHauvenua det Gu yucna N(c) pa3snnaHEIx n0KabHO u30MOpd- 

HBIX Ppymn us Ksacca o(L) ya Bcex npocTHIx anre6p L: 


Anreopa A\y Bh Cy Dn(n>8) E, B Es Ie G, 
detG na-+1 Z 
>) 


4 CS a RT | 
N(o)c (n-+4) 2 4 Bitty ad uchet 


c(p) O3HauaeT 4MCIO pa3sJIMUHbIX JemMTeneH fleloro uucna p, BKlOUad 
p u 1; B YacTHOCTH, OTCIONa CeMyeT OMHOCBASHOCTb OCOOBIX JIMHEMHbIX rpynn, 
“mocTpoeHHbIx 3. Kaptanom B (3). 
7. IlpegcrapienuaA nowynpocTo BemlecTBeHHOH rpynnbt JIM nomyuarorcs 
“MyTeM «aHaJIMTHYeCKOrO NpozomKeHHA». HakoHell, WIA MPOWSBOMbHOM CBA3HOM 
‘rpynnsr JIM oka3siBaeTca, YTO BCAKOe HEMpHBOAMMOe MpepxcraBsenue OT J H- 
“GYaeTcHA JUWb ORHOBPECMCHHHIM MHOXKUTEMEM OT HEMpHBOLNMOrO 
mpeacraBseHua (loJlympoctou) dakTop-rpynnsi 10 pakuKady; OTciola, B yacrT- 
_ HOCTH, CnefyeT COoOuleHHe Teopempr I’. Belina: npedcmaeaenue ceasxoti epyn- 
‘no Ju enoave npugodumo mozda u monoKO mozeda, Koz2da BnoaHe npueodumo 
e20 cyscenue Ha paduKkan. HenpHBoxumoe mpefcTaBuienne B CJTyy¥ae KOMIMVIeKC- 
HOM rpynMbl NoyuaeT HarsafHylO TeOMeTpHyeCKyIO XapakTepHCTHKy. Cc M10- 
“MOIUIbIO MOHATHA «2KCTPeMaJIbHOrO HallpaBJIeHHA» HIM BeKTOpa «cTapliiero 
Beca» (cM. (°), Teopema I). 
. SIT. Wpumep 1. G=SL (3, C). Pasnomenue Taycca ectb o6nmuHoe pas- 
| AOKeHHE MATPUILbI Ha TPeyrOJIbHble MHOAUTeIH; OyeM cunTaTb, uTO D cocTOUT 
-H3 JMaroHaJIbHbIX 3/leMeHTOB G, a Z HW Z, COOTBETCTBEHHO, H3 BCeX «HH2KHUX» 
‘Wi 3 BCeX «BEPXHHX» TpeyFOJIbHEIX MATPHI C CMHHIaMH Ha TylaBHOu Auaronan, 
-HallpHMep: 


bho 


Poem Neporest Ter SRaS 


* Kommsekcuo-anamutTuyeckHii xapaktep a (6) MOxKHO MpefcTaBNTb B Bue 
pArAy, rye Ai = 6:1, Ae = 6162 — MuHOpbI MaTPHIIbI 


k 6 O 0 
fo) = O 62 0 ’ 65263 a 1; 
0) 0. Og 


‘euctema {i1, /2} onpeyenaeT HeMpHBOAUMoe MpescTaBseHHe rpynnbt G TObKO 
B TOM calyyae, Korga (1 u /2 — HeOTPHUAaTeJbHble WeJIble YHCMa, COOTBETCTBYIO- 
Wee fMpocTpaHcTBO HHAyWMpoBaHHOrO MpeAcTaBAeHHA BbiJeAeTCA CHCTeMOH 

f Ub . ere ; 4 

paBHeHuit i j (2 = 0, i =, 2, rage 


a | eee 
Dia, @28 67, de > ad 


* To ecTb Aa rpynmpi BCexX aBTOMOpdHsMoB asreoppr L. 
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M COCTOHT H3 MOJIMHOMOB OT MepeMeHHEIX Z12, 213, 22s. OOoOmleHHe Ha MaTpHile 
n-ro MopaAyKa OveBHAHO. 

Tlpumep 2. G=SO (2v +1, C). Matpuus u3 Zu Z cTaHoBATCA Tpe- 
yIOJIbHbIMH MIpH ONpeseseHHOM BbIOOpe Gasca — Kora CKaJIApPHOe MpOusBee- 
HHe 3allucbiBaeTca B dopMe 


(x, y) = %1 Yn + X2Y na aes + XnYs3 


HeIIPHBOAUMble MpeAcTaBJIeHHA CTPOATCA BMONHE AHANOrMYHO, B YACTHOCTH, 
a (z, g) = Aj (zg)... AY” (zg), rae A, (g) o3HayaeT riaBHbIM MMHOp MaTpHUBbI 
g €.G, cocTaBJIeHHbIii “3 i MepBbIX CTPOK H f MepBbIXx CTOJIOWOB; OAHAKO MHHOP © 
A, (zg) oKa3blBaeTCA 1 p HBOQHUMbBIM B KJlacce NOMHOMOB OT NepeMeHHOH 
z: A, (zg) = [S(z, g)]*, 4, cooTBercTBeHHO, MapameTp r, MOXKeT ObITb TI O- 
AyWedbim (cepuaA ABy3HaUHEIX MpeacTaBseHHi rpynnmbl G); Takum xe OO- 
pa3oM fia rpynmbt G = SO (2v, C) BosHUKaioT CIHHOpbI HepBoro MU BTOpOro 
powa. 

KoHeuHOMepHOcTb mpocTpaHcTBa S$, (Z) cnedyeT U3 OOuleH TeOpeMbl, HMeto- 
‘eli MeCTO JIA HpON3BOJibHOH HHMbNOTeHTHOH rpynnbl Jin, M OObACHAeTCA TeM, 
4TO «TIPOCTbIe> KOPHEBble BEKTOPbI €g COCTABJIAIOT CHCTeMy OOpa3yi0UlNx B asreO- 
pe Jlu rpynnpi Z. 

Jaa copmyJIMpoBKu 9TOH TeOpeMbI BBeJeM «HOPMaJIbHbIe> KOOPAHHATH B 
HMJIbIOTeCHTHOM CBA3HOH rpymme G nocpeACTBOM M3BeCTHOFO pa3JIOKeHHA 


CS Tilt. ome 


B MpOusBeyeHve OMHOMApaMeTpuyeCKHX CBASHEIX Nogrpynn H,, KaxKaa W3 Ko- 
TOPbIX H3OMOP@HA OKPyKHOCTH HOO! MpaAmoH. G OAHOCBA3HA TOra-H TOIbKO 
Torga, Korga Bce H; OAHOCBA3HbI; B MOCJeqHeEM CJly4ae MOXKHO HCMOMb3OBaTb 
Tak»Ke KaHOHHYeCKHe KOOPAMHATHI B rpynne G, KOTOpble CBA3AHbI C HOPMAaJIb- 
HbIMH PeKYPPeHTHO H MOJIMHOMHaJIbHO. 
Ilycmb {€4} — cucmema oOpa3syrowux 6 aazebpe Ju epynnet Gu Da = D (ea) 
UX OO6pa3zbl 6 neGoM peeyAAPHOM npedcmabaenuu Ha G; moeda npocmpancmeéo 
MN, (G), onpedensemoe Kak coBoKYNHOCMb 6cex pewenut Cucmemol Oudpepenyuaro- 


4 l 
HblLX ypaeHerull Die i (g) = 0, c Heompuyamercnoimu yeaoimu ly KOoHeuHOMep- 
HO U COCMOUM UZ NOAUHOMOB OM HOPMAALHLX Napamempos 6 epynne G. 


MOCKOBCKHH oCyyapcTBeHHDIii yHHBepCcuTeT Noctynnno + 
um. M. B. Jlomonocosa ne 7 IV 1961 


UATMPOBAHHAA JIMTEPATYPA 


1 E. Cartan, Thése, Oeuvres complétes, 1, part I, 1952, p. 137. 45. Cartan, 
Bull. Soc. Math. France, 41, 53 (1913). 7-E. B. paix, YM eo 
*R. Godement, Trans. Am. Math. Soc., 73, 496, Appendix (1952). ° JI. Tl. Ke- 
ao6eu ko, YMH (1961). © K. Wespaaane, Teopua rpynn JIu, UJI, 1958. 
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PSO ee 


MATEMATHKA 


c. ©. KPEMH uw 10. HW. NETYHHH 


| KPHTEPHA POJICTBEHHOCTH JIBYX BAHAXOBbIX MPOCTPAHCTB 
(ITpedcmaeaeno axademuxom A. H. Koamozoposoim 21 IV 1961) 


B crarte (') Obwio BBeJeHO NOHATHE POACTBEHHEIX GaHaXOBbIX MpocTpaHcTs. 

‘Jipa OaHaxosbix mpoctpanctsa Eo u £1 wa3spipaiworca pOACTBeEHH BMG, 

) ecu CyllecTByeT ceMelicTBO OaHaxoBbIX mpoctpaHcTB {E,} (0 <a < 1) cunop- 

| Mamu || x |,, OOagaiouee cBoiicTBamn: 

: q 1) npu O<a@<B< 1 npoctpanctso E, naoTHo BAOKeHO B MpOcTpaHCTBO 
a H 


| 

[xk <I * lp € Ep); (1) 
; zapupHOkSa<pP<y<laxeéE, 

. ‘a vB Boa 

; fale <p Lh: 

— 3) mpH x EF 
| lim |x fe = bh 


\ 


B HactTosilel craTbe MpHBOAUTCA KpHTepHit TOrO, 4TO Ba OaHaXOBbIX Mpo- 
CTPaHCTBa ABAAIOTCH POJCTBEHHbIMH. 

Byfem ropoputb, 4To GOaHaxoBo mpoctpaHcTBo Fi HOPMA J bHO-B JI O- 

2% @€HO B OaHaxoBo npoctTpaHcTBo Fo, ecuiv £1 MOXKHO OTOXKECTBUTb C HEKOTO- 
_pbIM BcIoqy MoTHbIM B Lo MHeliHbIM MHOroOOpa3Hem, NpH4uem TaK, TO |] x Je, < 
~<|* le, (* € £1). ; , 
' Teopema 1. /Tycmb 6axaxceo npocmpancmeo Ei HopmanbxHo Banodceno 
6 OaHxHaxoeo npocmparncmeo Eo. Aaa mozo umobe npocmpaxcmea Eo u Ex bolau 
podcméeHHbimu, HeoOx0OUMO uU Oocmamo4Ho, 4mobol eOunUYnOL Wap Si npocmpan- 
cmea E1 6bla 3amKxymolm mHooKecmeom 6 MonoAceUu, UnOYYUpYyemoud 6 E1 mono- 
 AO2uet Npocmpancmea Eo. 

Woka3satTeubpcrTso. IIpexmonoxum, 4To npoctpauctsa Fo uv Ey por- 
CTBCHHBI, H MOKaxKeM, 4TO Wap Si O6mazaeT TpeOyembIM CBOlicTBOM. Ecsim jony- 


CTUTb MPOTHBHOe, TO HaiiJeTCA MOCMeAOBATeMbHOCTb X,_ & Si H 3JIEMeHT xES1 
(jxht—=a>1) taxue, to | x,—x|,>—0. Hs 2) caegyet, 47o mp 
Di 0, <a) 


5 


fl %n—xf2 <Jx— xn Px—xfh<@+ 1)*|x—xalb “70. 
Takum o6pasom, mocsefoBaTeIbHOCTb X, CXOAMTCA K X BO BCeX IIpocTpaHcTBax 
E, (@ < 1). Monpsyacb 3), MooxKHO BbIOpaTb Go CTO/b OH3KUM K €QHHULe, YTO- 
Ont | x f,, = a—e > 1. Ho | xale,< xn fi <1 4, caegosaTenbHo, Mocme- 
“QOBATeMbHOCTh X, HE MOXKET CXOANTLCA K X B Mpocrpanctse E,,. Mbt npuwan k 
poTusopeynio. HeoOxoqumoctb floka3zana. 

V3 toro, uto mpoctpancrso £1 n0THO Bs10x%KeHO B MpoctpaxcTsBo Fo, cuexyer, 
uTo BCAKUi WHMHeliHbIi dyHkunonan <x, x'>, OrpaHHueHHBIA B HOpMe Fo, orpa- 
vueH HM B HopMe £1. Takum o6pa30M, compsxKenHoe Kk Eo mpoctpaHcTBo je 


‘eCTeCTBeEHHO pacCMaTpuBaTb Kak YacTb NpoctpancTBa £,. Herpyzno nokasatp, 
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—— a 


uto Ep MOTHO B E\ B caa6ol TonomorHu Oo (Ey, Fi): Kpome Toro, H3 HepaBeH- 
cra |x |z, <x lle, (« € £1) caemyeT HepaBeHcTBO ee eS || x’ | Be 


Bpeyem B aHHeiHOM MHOrooGpasHu £1 CeMeHCTBO HOpM 10 (popmysie 
<x x” | 2 
ly == SUD re (2) 

[he ven aa ee a 
Benuuuna || x ,, oveBHAHO, OGmajlaeT cBolicTBaMH HOpMbl. Jlanee, pH Kaxk- 
e 
mpix x6 Ei un x’ GE, byHkwua : 
(<x, e>1 __ Ke 2D] ( x! My (3) 


pea deb Me 


HempepbiIBHa HA JOrapHdMMyeCKH BbiliyKa NO G@ Ha 10, 1), Tak Kak || x’) < 
< | x’ fo (x’E Ey), To byHKuua (3) MOHOTOHHO BOSpactaeT No a, Torya J1erko 
BHJleTb, YTO supremum Bcex PyHKuHH (3) Mo x €£,, T. e. |x ,, 1BIAeTCA He- 
IpepbIBHO JOrapHMHYECKH BHIMyKON PyHKUMeH oT a. Takum O6pa30M, MHO- 
»xecTBO £1 C HOpMamy (2) OOpasyeT HeMpepbIBHY!0 HeNOJIHY!O HOPMAJIbHYI0 WIKa- 
gly mpocrpancts c 6a30h E, (cm. (*)). CemelicTB0 nmpocrpancts Ey, NoyseHHbIXx 
nonoHeHvem £1 10 HOpMam (2), OyeT OOaqaTb cBoiicTBamnu 1), 2). 
IIlpua=0 
| <x, x | 


Vey Aa 


| ¥o = sup = [*le., 


x’GE 0 
M, B culty muoTHocTH Fi B Eo, nonosmHeHve Ei 10 Hopme || x |p copmagaer c npo- 
cTpaHcTBom Eo. 

Ecuam m0Ka3aTb, 4TO 


xh = sup _ Kase 


vee Ve Ih le’ It 


= *lle., (4) 


TO JIA CemeficTBa MpoctTpaHcTs EL, OyJeT BbINOHEHO CBOMCTBO 3), H Teopema Oy- 
eT JoKasana. 
PapeucTso (4) SKBHBaJIeEHTHO CJIeqyIollemy: 


sup <x, x") = sup <x, x’), 
GE NS, x€S, 


rae S; — equnnaqupf map B mipoctpauctse £,. Jima BhInOMHeHHA MocseqHero 
HeOOXOAMMO HM AOCTATOUHO, YTOObI peryJIAPHO BbINyKMIaA OOOMOUKAa MHOXKECTBAa 
E) (\ S;, um, 470 To xe, ero cma6oe 3aMbIKaHve coBnagao c S; (cm. (*)). 
B tepmunax bypOaxu (cm. (°*), cp. 275) sto o3HayaeT, YTO XapaKTepHCTHKa MHO- 


»«ecTBa E,B nmpoctpanctBe F, JomKHa paBuaTecan 1. Ja storo HeOOxOZHMO UH 
qoctatouHo (cm. (°), cTp. 275), uToObi wap Si Obit 3saMKHyT B TONONOruu 


0-(£1, E,). Ho, B cuay BEINyKJIOcTH MHOx*KecTBAa Si, erO 3aMbIKaHVe B TONOJOrHH 


6 (E,, Ey) 6yneT copnazaTb C 3aMbIKaHHeM B TONOMOrMH, MHAYUNpyemMoli TomO- 
ore Npoctpauctga Fo Ha Fi, a B He OH NO YCOBHIO 3AMKHYT, Teopema JoKa- 
3aHa. 

Caeactrsue 1. Ecnn mpoctpanctso £1 nopManbHo BAOMKeHO B MpocTpaH- 


cTBO Eo M COMpsKeHHOe MpocTpaHncTBo Ly MIOTHO B CONpPAxKXeCHHOM MpocTpaHcTBe 
E,, TO mpoctpauctBa Ey u £1, a TakxKe npocTpanctTBa E, u E, sBasiores pos- 
CTBCHHBIMH, 


CaencrtsBHe 2. Penekcusnoe npoctpanctso E, aBasetcs POJ,CTBCHHbIM 
C JOObIM OaAHaXOBbIM IIpocTpaHCTBOM, B KOTOpoe OHO MOMKET OBITb HOPMaJIbHO 
BJIOXKEHO, 

CueacTBue 2 BbITeKaeT u3 culegcTBus 1. Bupowem, BEITIOMHMMOCTb yCsOBHit 
TeopembI | B STOM ciy¥ae CAegyeT “3 OZHOFO pe3syibtTata padotpt (4). 
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i CaencetTsue 3. [ycth Eo D £1 > E2 — tpn HOPMaJIbHO BJIOXKCHHbIX 
| Apyr B Apyra Oanaxospix mpoctpauctsa. Ecun Fo u E2 poOgscTBeHHbI, TO £1 uw 
| Ee TakxKe pOJCTBeHHBI, 

Caeactsue 4, Iycte LoD Fi > E2 — tpu nopmanpuo BroxKeHHEIXx 
Apyl B Apyra OaHaxosbix npocrpauctsa. Ecam £1 u E2 poxctTBenubl 4 equnvunan 
| cepa £2 oTHocuTesbHO Kommakrua B £1, To £1 u E2 spssiorca poxcTBeHHEIMN. 
i CaeaActeue DB. Ilycrs Eo — pedaekcuBuoe 6aHaxoBo TIPOCTPaHCTBO: 
ea A — suueliubii onepatop c nuoTHoli B Eo o6sacTbI0 onpegeteHua Da, Teli- 
| crByromlmu B Eo 4 cna60 3amKuyTbIi. Bregem na Dy nopmy |x|, = |x|, + 
| + {Ax |,. B sto Hopme D4 6yfeT OaHaxoBbiM mpocTpancTBom £1. Ilpoctpan- 
|-cerBa Eo u £1 poxcTBenutl. 

i PaccMoTpHM HeKOTOpble mpumepbl. 
, Ilycts C (0, 1) — npoctpauctso Bcex HempeppiBHEIx ua [0, 1] dyHKunii 
| x (é) c nopmoit || x |, = Hee | x (¢) |, a Ci (0, 1) — npocrpaucrBo Bcex nenpe- 


| PbIBHO qudxpepentmpyemeix ua [0, 1] @yuKuniic HopMoii || x |, = max | x (d) | + 
0<t<1 


hot oe \\x’ (¢) |. Herpyauo npoBepuTb, 4TO Aa 9THX MpocTpaHcTs BHINOJIHeHI 
0<1<1 i 
d yCOBHA TeopeMbI | u, 3HaYHT, OHH POACTBeHHEI. Bomee toro, e_uHwuHan cibepa 


8B Ci (0, 1) orHocutTembuo Komnaktua B C (0, 1). TlosTomy, B cusy cuegctBua 4, 
_upoctpanctso Ci (0, 1) 6ygeT pofcTBeHHbIM C JCOLIM MpocTpaHCcTBOM, B KOTO- 
| poe MOxeT ObITb HOPMaJbHO BsOKeHO MpoctpancTzo C (0, 1), Hanpumep, 
Ci (0, 1) poxcTBeHHo c KaxKAbIM “3 npoctpaxcts L, (0, 1) (1 <p < ~). 
AHaJIOrHYHO MOXKHO MOKa3aTb, YTO POACTBEHHBIMH ABJIAIOTCA MpOcTpaHCcTBO: 
Ly (0, 1) wu mpoctpauctso C, (0, 1), coctosmee u3 byHKUMH, yAOBMeTBOpAIOIWNX 
} Ha 10, 1] ycnosuio lenbyepa c nokasateviem a. 
| Wecnonp3ya caeqctaue 5, MOxKHO NoKa3aTb, 4To mpocrpauctBo W'? (D) 
_C, JI. Co6onepa c HOpMoli 


Ptr (eoray it Santa) Tal" 


/ D D ht, boy.) Rp =] 
pOJCTBeHHO c mpoctpaHcTBom L, (D). IlpuMenana Teopemy O NosHOH HempepbiB- 
_ HOCTH ONepaTopa BJIOKeHHA we (D) BL, (D), Ha ocHoBaHHH cleycTBuA 4 MOK- 


HO YTBepxKJaTb, uTo mpoctpanctso WY) (D) saBasetca pojsicTBeHHBIM Co BCeMu 
_ MpocTpaucTBamu L,(D) (1 <q <p) Upu cootBetcTByrouleH HX HOPpMUpoBKe.. 
'C pyro cTOpoub, B cHJy cileqcTBHA 3, MpocTpaHcTBO W (D) 6yner pon- 
CTBEHHbIM CO BCeMH IIpoctTpaHcTBamH L, (D) u Ve (D), AH KOTOPEIX clipaBej- 
IMBEI TeopeMbI BulowKeHHA C. JI, CoOosesa. 

Ecau mpoctpauctsa Fo u £1 He ABJIAIOTCA POACTBCHHBIMH, TO BOSHUKAeCT BO- 
| ‘Mpoc O TOM, HeJIb34 JIM BBeCTH B £1 SKBUBaJeHTHYIO HOPMy, Mp KOTOpOH OHO 
CTaHeT POJICTBeHHEIM c Eo, 

Teopema 2. Ilycmb 6axaxceo npccmpancmeo E1 HOopmanbHo eAodceHo 6 
| 6aHaxoeo npocmpaxcmeo Eo. Aaa mceo umobe: 6 npccmpexcmee E1 McoxcHO Colao 
BECINU SKEUGANEHMHY!O HOpMY, 6 KOMopot OHO OyCem pcccmeEenHolm C NpCcmpan- 
cmeom Eo, HeoOxcdumo u Occmamc4Ho, “mcObl nepeceveHUue SANOIKAHUA 6 Npo- 
| cmpancmee Eo eOunuanoeo wapa Si npocmpancmea Ei c npocmpaxncmeom E1 6b120 
6 HEM O2PAHU4eHHbIM MHOIKCECMECM. 

Tipupezem npumep AByX pOCTBeHHIX MpocTpaHctB, KOTOpbie IPH SKBUBa- 
JHTHOM MepeHopMupoBkKe HepectaiorT ObiTb poscTBeHHEIMH. IIpumem 3a £, mpo- 
eTpauctso C(0, 1), 3a £1 — mpocrpanctso Ci(0, 1). Oru mpoctpanctBa mp 
OObIMHOM HOPMUpoBKe poycTBeHHb!. BBeflem B £1 HOpMy No Popmysie 

|x|, = max | x (¢)|max|x’ (¢)|+ |x’ ()|- 
ff 0<t<1 0<t<1 
| | Jlerko Bugerb, uTo equHMUHbI wap || x ||1 < 1 He 3aMKHyT B CMbICJIe paBHo- 
mepuoii na [0,1] cxoqumocTu, u mo3sTomy mpocTpancTBa Eo u £1 He ABJAIOTCH 


-PocTBeHHEIMH *, 


* QTuM mpumepom apTopst oOs3anpr M. A. KpacnocembcKomy. 
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: 


Ina mlocTpoeHua IIpHMepoB, aHaOrMYHbIX IPpMBEJeHHOMY, MOKHO JaTb o0- 
utyio cxemy. Ilyctb Eo u Ei — Ba HOPMAJIbHO BOMKEHHIX MPCCTPaHCcTBa HW 
<x, x’) — yHKWHoHan M3 mpocrpancTBa £;, He NpHHasiexkallu MpocTpaH- 
cTBy Ey. PaccmoTpuM rutiepnviocKocTh <x, x’ >) =a (O<a< 1), ABAsAIcuLyIoca 
BCIOAY MIOTHBIM JIMHeHHbIM MHOroOGpasHeM B mpoctpaxcTBe Lo, W ypaBHOBe- 

A 
wenHHoe BbINyKoe Teo W = {x; || x1 <1, |x, x’>| < @} mpoctrpanctBa Fh. 
Moxer cayautpes, uTo W ne OyeT 3aMKHYTHIM B TONOMOrHM MpoctpancTsa Eo. 
Torya Kanu6poBouHad yHKUuA 


a(x) =max {rh 1% #9] 


onpeleiseman Tetom W, ompegenuT nopmy Ha £1, 9KBUBaeHTHY10 Mpexkuen, 
mpuyeM mpoctpanctBo £1, HafedeHHOe STOM HOPMOH, He POACTBeHHO C Mmpo- 


CTpaHcTBoM Eo. ‘ 
IlpuBeyem npuMep AByX HOPMaJIbHO BJIOKEHHEIX MPOCTPaHCTB, KOTOPble He 
CTaHOBATCA POJCTBeEHHbIMH MIpH OOOH HX SKBUBAaJIGHTHOH NepeHOPMHPOBKe. 
O6o3Hauum yepes £1 GaHaxOBO MpOCTpaHCTBO, COCTOAIMee H3 CXOMAMIMXCA K 
HYJUO JBOMHbIX YHCOBbIX MOCeMOBaTeMbHOCTeH X = (Enm) C HOPMOH 


[xh = sup ln!) 


1<n,m 


[lyctTb {Qnm} — QBOMHAA NOCeJOBATeMbHOCTh MOJOMKUTEIbHbIX YMCeM, AA 
(ee) . 


» i 
KOTOPOH mY Qnm = 1. OnpefesuuM HOpMy X C MOMOLLbiIO POpMyVIbI 


nym) 
co 
[xlo= 2) GamNam 
a,1= 
rie Shin oe eae eel 


n+ 1 
~ Hopma || x ||) O6ayaeT Tem CBOiICTBOM, 4¥TO 3aMbIKaHHe M0 3TOH HOPMe eMHHY- 

Horo Wapa Si npoctpaxctBa £i HeorpaHv4eHHO B MeTpHKe Npoctpauctsa £1. 
B cuuly Teopempt 2 npoctpanctBo Lo, nowy4aemoe u3 £1 nonosHeHHeM No HOpMe 
|| x |lo, He OyZeT pogcTBeHHbIM c Fi, ecm HajenuTb Mpoctpanctso £1 w060i Hop- 
MOH, SKBUBaJICHTHOH Hope || x ||. 

B pa6ore (') 6bl0 MoKa3aHO, YTO MO M06bIM POJCTBeEHHbIM MpOcTpaHcTBaM 
Eo u £1 MOxKHO NOCTPOHTh MaKCHMAaJIbHY1O HeMpepbIBHYIO HOPMAaJIbHY!O WiKaJly 
mpoctpancts {G,} (0 <a < 1). Ipocrpauctso Go copnayaet c Eo, u ecu Mpo- 
cTpanctBa Eo u £1 poscTBeHHbI, TO Gi: copnagaeT c £1. Ecau xe Eo u Fi He aBAA- 
1OTCA POACTBEHHBIMH, TO MpocTpancTBo £1 HOpMaJIbHO BJIOXKeHO B Gi. M3 mpepi-’ 
Ayukero BbITeKaeT, YTO IpocTpaHcTBO Gi MOxKeT ObITb NOCTPOeHO CJIeAYIOULHM 06- 
pa3om: eMHHYHAaA cepa Si npoctpauctBa £1 3amblkaeTca B NpocTpauctse Lo. 
Ilepeceuenue 3ambikaHua Si c MpoctpancTBoM £} ecTb BbIMyKs0e Teo B F1. To- 
CTPOeHHAA IO STOMY TeJly KaJIMOpOBOUHAA CPYHKUMA ONpesesAeT HOBY!O HOPMy B 
£1. Ilonomnenne Ei no stoi Hope aeT mpoctpancrTso Gi. 

ABTopbI BbIpaxkaioT OlarogapHoctb M, A. KpacnocespcKomy u A, IO, Jlesuny 
3a WeHHble OOcyKeHua. 


Boponexckuit rocyqapcTBeHHbIit Tlocrynuuo 
yHuBepcuTer 20 II 1961 
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flornangn Akanemunu Hayrk CCCP 
1961. Tom 139, Ne 6 


MATEMATHKA 


M. B. JIOCHK 


NPOCTPAHCTBA KJIEMHA KAK NMPOCTPAHCTBA KABATYUH 
(I]pedcmasaeno axademuxom H. 1. Iemposccum 3 IV 1961) 


MsBecTHo, 4TO BO BCAKOM MpoctTpauctTBe Kuelina K, c KOHeuHO! rpynmou 
_Jiu aBTomMopdu3mos G MoxkHO MocTpouTb n unu n +1 oynKunii Buga 


hy 


BL(e*, Sera P= 1) 2... 0,0 Pee, oy, , U), OOMaMaOULNX TeM cBOi- 
| CTBOM, TO HHTerpaul 10 J1000H OpHeHTHpoBaHHoN KpuBol €°=E"(A) (t; <t <t,) 
| a ri . 

+, oe \ ad &*(t) 

| jee, “a ae f 
| 7 


| He 3aBMCHT OT BLIGOpa Napametpa ¢ KpHBOli M He H3MeHAeTCH, ECM KpuBas Mpe- 
| o6pa3yetca c mMoMoubIo aBToMopdu3moB K,, mpuyem w06as Apyraa pyHKuna, 
| oONlaaioulad STHMH CBOHCTBaMHM, BbIpaxKaeTCA Yepe3 BbIOpaHHble PyHKUMH U 
HX Judcepentinasbuble cmegcTBua. Kaxkayio M3 TaKHX PyHKUM MOXKHO B3ATb 
fuld MosyyeHuA MHBapHaHTHOrO MapaMeTpa — «HHbI AyrH» KPHBbIX, a OTHO- 
/ IMeHHA STHX PYHKUNH AaiwoT n — | na n PyHKUHOHAbHO HeE3aBHCHMbIX HHBa- 
| pHaHTOB — «KpHBU3H» KPHBBIX. 

| Tak kak 3aqanve nHTerpana (1) ompefqemseT cTpykTypy MpocTpaHctBa Ka- 
‘waryuu c mMetpukon L (§%,.&‘*)), To Bo BCAKOM Ky, MOMKHO NOCTPOHTb Taky!0 
NOHY!0 CicTemy fn unH n + 1 mMetpHkK KasBary4n, uTo s106ad MeTpHKa- Kasa- 
yuu JanHoro XK, BbipaxKaetcaA vepes 9TH MeTpHKH. Ecau L npHHuMaeT TOJIbKO 
HeEOTPHlaTebHble 3HAYeCHHA, TO 3afaHHe MeTpHKH KaBaryau L 9kKBUuBaJeHTHO 
'3a]aHuio NOwIA runepnoBepxHOcTeH — HHAMKATpHC STOM MeTPHKH B COCTaBHOM 
‘mMuorooOpasuu 7, (X,) ('), ompesentsemoro ypaBHenvem L (§%, 6’) = 1. 


Tlokaxem, uTo rpynna G Bcex mpeoOpasoBanHnit Kp, OTHOCHTEbHO KOTOPBIX 
OMHBapwaHTHbl BCe MeTpuKu KaBaryy HeKOTOpOM MOMHOM CHCTeMBI, COBMasaeT Cc 
G. JlelicTButeibHO, eCIM B3ATb KPHBYI0, He ABJIAIOWLYIOCA TpaeKTOPHel HeEKOTO- 


Po ofHoMapametpuueckoi Nos”rpynmbl GU, TO MHOXKECTBO Bcex ee OOpasoB IIpH 


MpeoOpasopannax G uMeeT OAH HU Te 2Ke KPMBU3HbI Kak PyHKUMH BbIOpaHHOH 
AJMHBI Ayr, a ceoBaTebHO, NOMyYeHO M3 UCXOAHOM KPHBOH C NOMOLIbIO Ipe- 


-o6pa3oBannii G, 4TO BOSMOXKHO TO/bKO Tora, Kora G copnasaeT c G. 

Mist 6yqem Ha3biBaTh KOHMOPMHHIM MpeocOpas0BaHHeM 
mMpoctTpauctsa KaBary 4X MpeodpasoBaHue, Np KOTOPOM ero MeT- 
'PHKa H3MeHseTCA CJleAyIoluluM OOpa3om: 


L=o(t)L. 


Koxudopmuoe npeo6pa3soBanve mpoctpanctsa KaBary4un Ha3bIBaeTCA H € T Pp U- 
BUaAJbHBEIM, eCIM OHO HE ABAAETCA ABTOMOPPU3MOM STOrO MpocTpaHctsa, 
T. €. 2a Hero o(&%) = 1. i 

Teopema. Bo ecakom npocmpancmee K retina Ky, ¢ epynnou aemomopmusmos G 
‘MOdCHO nocmpoumb mempuKy Kaeaeyuu, Komopaa He UMeeM HeMpuBuanbHoLx 
KOHOpMHbLX npecbpas06anull u epynna aemomopdusmce KomOpou coenadaem c G. 
- Jlokaskem cnauasa Teopemy B calygae, Korga G Tpan3uTHBHa. Mpi OyleM cun- 
TaTb, YTO MomHan cuctema MeTpuK Kasary4yu Jannoro K, TakoBa, ¥TO rpynna 
‘mpeoOpasoBanuii, mp KOTOpbIX Bce OHM MpeoOpasyioTca KOHOPMHO € OJH- 
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HaKOBbIMH MHOKUTeIAMH O (E%), coBnagaeT c G, TaK KaK B NPOTHBHOM CyIyuae 


i re d OKee al 
MbI MOXKeM JOOUTECA TOTO, WoCaBsAA K, CHCTeMe MeTPHKy a = a a 
| 9K ¢(e)a OK plese Es M3 KPHBH3H_ Halllelt 
F jena & as aan gewa 5 pe” ne P 


cuctembl. OueBuyHO, Tellepb HaM JOCTATOYHO HOKa3aTb, YTO W3 AByX MeT- 
puk Kaparyuu Li vu Le Bcerya MOAMHO MOCTPOKTb MeTpUKy, rpyiitia KOH@OPMHBIX 
mpeoOpasopanuii KOTOpoi copnayaeT c rpynnot npeoOpasopaHnHl K,, pw Ko- 
Toppix Li u Le npeoOpasyrotca KOHOPMHO C OJMHAKOBbIMH MHOKUTEAMH 


0 (5%). 


Paccmotpum merpuky L = f (K) Li, rae K = Li/La u f — nekotopaa qud-_ 


dbepenuupyeman cbyHkunsa. [lyctb BeKTOpHoe Mose v* onpefeAeT OHONApaMmeT- 
puyeckylo rpynny KoHopMHBIX mpeoOpasopanHit MetpuKu L. Torga, o6o3sHa- 
L 


4uB D cuMBOJI Mpou3sBoAHOH JIM OTHOCHTeJIbHO BEKTOPHOTO NOJIA, COOTBETCTBY10- 
wlero Aud@epenWuabHOMY NpooOMKeHHIO JaHHOH PpyNNbl Hafviexkawlero M0- 
paqka, n0ayyaem 


L ; L L 
DL = f'(K) DKLi + f(K) DL: = 4 (89) L, 


rye 4 (&*) — HekoTopas dyuKunaA, onpezennemaa rpynnon. Ecam npu mpeoo- 
pasoBaHHAX Jannol rpynnbi Li u Le we mpecOpasyloTcA KOHPOpPMHO C OAMHAKO- 
L 


BbLIMA MHOMUTeIAMU O (E*), TOD K =— 0 u MMeeT MeCTO paBeHCTBO 


iE 
DIy 


a 
A Inf (K) = +24 22... (2) 
Dees lab 

EcJM paccMoTpeTb 9TO paBeCHCTBO B HEKOTOPOH TOUKe &), TO MpaBasc ero YaCcTb- 
TIpH BCeBO3MOXKHBIX A HW v* OlpefeAeT CeMelicTBO PYyHKUHH OT NepeMeHHbIX 
E)*, 3aBucsilee OT KOHeEYHOTO 4NCIa Napametpos. JleBad yacTb paBeHCTBa 
TipefcTaBsiaeT COOOM NpousBOMbHYy1O Audpepenuupyemyio PyHkwuio AK, npHyem 
K, BBHAY TpawSHTHBHOCTH rpyiilibl G, cyiwecTBeHHO 3aBHcUT oT §)%, Tlostomy 
Bcera, H MpHTOM C PYHKIMOHAJIbHbIM MPOH3BOJIOM, MOMKHO BbIOpaTb / (AK) Tak, 
yTOObI (2) He MOFJIO BbINOJIHATbCA HU QWIA Kakoro v% Hu, culeqoBaTembHO, L o6ma- 
aslo Tpe6yeMbIMH CBOLCTBaMH. 

Ecau rpynna G HHTpaH3HTHBHa, TO MOXKHO CUNTAaTb, YTO NO KpaliHeli Mepe 
ape MeTpHku Kapary4n NouHol CHCTeMbI TAKOBLI, YTO HX OTHOLMeHHe CYyILeCTBeH - 
HO 3aBHcHT OT &)*, Tak KaK B IIpOTHBHOM CJlyuae MbI TOJIy4HM TaKyt0 CHCTeMy, 
00aBuB HOBy!O MeTpHKy, MOPAAOK KOTOPOH BbILWe MOpAyKa BCeX MeTPHK Nos- 
HOH cHcTembI. Crpox WIA STHX JBYX MeTPHK yKa3aHHbIM OCpa3som MeTpHky L, 
MOXKHO BbIOpaTb / (K) Tak, YTOObI OTHOWeHHe L U XOTA Obl ONHOM U3 CCTABIUUXCA 
MeTPHK CHCTeMbI CyUeCTBeHHO 3aBuceno oT §)*, a Tora mpollecc MocTpoeHHA 
HCKOMOH MeTpHku KaBaryyH MoxKHO mpoyomKuTb. Takum o6pa3om, Teopema 
qoka3ana. 

Hasopem metpuky KaparysuL xapakTepucTH4ecKol MeTP E- 
KOH MpocTpauctTBa Kaetiua K,, ecau rpynna ee astomopu3MoB. 
copnagaeTc G . 

Ilycrb §* — HexoTopaa Touxa K,. [pyrna aBtomopdu3mMoB KacaTesbHOrO: 
Tyn B TouKe §%, nepeBosAMMxX MHAMKATpucy HeEKOTOPOli XapakTepucTHuECKOl 
MeTpuku Kaparyau L fannoro K,, B STO TOUKe ONpeseMAeT C TOUHOCTbIO JO: 
noyoOusa (*) MoKabHbIN reomeTpvuecKkuli CObeKT B Typ. OQOpas3bl sToro CObeKTAa 
mp mpecOpasopanuax G onpesemAaT OfHOposHoe Nowe TaKOFO OOBEKTAa B KNac- 


ce TpaHSHTHBHOCTH rpynnbt G Touku £%, Tlocrpoum nouie TaKHX OObEKTOB BO- 
BceX KilaCcaX TpaH3UTMBHOCTH rpynmbi G, T. e. nose HeKOTOporo AudpepeHun- 


aJIbHOrO FeOMeTPH4eCKOrO OObeKTAa BO BceM Ky. MuormkectBa OHOPOAHOCTH 3TO- 
TO NOWIA COBNaNaroT C K/laccaMM TpaH3MTHBHOCTH G, a rpyliia HHBapwaHTHOCTH 
noua — ¢ rpynnot G. Jia mo6oro noma qucbbepentuabuoro reoMeTpHuecko- 
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| ro OObeKTAa, JOKAJIBHO IKBUBAJICHTHOTO AaAHHOMY IIOJIKO, MOXKHO MOCTPOHTb 


moe MHAMKATPHC HEKOTOpOH MeTpuKH KaBary4u, MHBapMaHTHbIX OTHOCHTEJIb- 
HO TEX UM TOMbKO TEX aBTOMOpu3MoB 7',,, KOTOpPble NPHHasexaT rpynne HHBAa- 
PHAaHTHOCTH COOTBETCTBYIOWerO MOKAaIbHOrO OObeKTA MOJIA, MpH4yeM HHMKaT- 
PHChI AaHHOroO MONA OTM4AIOTCA OT COOTBETCTBYIOULUX MHAUKaTpuc UCXORHOH 
XapakTepucTHyeckol MeTpHKu Kaparyyu L tToubKo aBTromopdu3mamu Typ. 
Tloctpoenuaa Takum o6pa30m metpuka Kaparyau onpeyenser ucxoquoe mone 


_ AupepentivanbHoro reoMetpwyeckoro OObeKTa C TOYHOCTHIO BO OAHOpOHO- 
| §oKasbHOrO Moyoous. 


Orciofa culeqyeT, YTO JIA BCAKOTO X,, C 3aaHHbIM Nomem pudpbepenunabHo- 
ro reoMeTpH4eckoro oOObekTa 2, KOTOPoe JoMycKaeT OTOOpaxKenHe Ha HEKOTO- 
poe Kn, Mpu KoTOpoM o6pa3 Q s0KabHO 9KBUBaJIeHTeH MoO XapakTepucTH- 
yeckoro oObeKTa K,, MO?KHO MOCTPOHTb XapakTepuicTuyeckyio MeTpuky Kasa- 
TYWH, ONpeeMAOUly!o C TOUHOCTbIO AO OMHOPOAHO-OKabHOoro MOAOOuA Towle 


ob6bekta ©. 


B pa6ore (*) npHBeyeHbI NpuMepbl XapakTepucTu4yecKkux MeTpuK Kapary4u 


— AVA 9KBUappuyHOro HW CHMILICKTHYeECKOTO IIpOCTPaHCTB HW COOTBETCTBYIOWINX HM 


“MpOcTpaHcTB C KpHBu3HO. MoxkHO MoKa3aTb, 4YTO B KavecTBe XapaKTepucTHue- 


€KOH Me€TPHKU MpocTpaHcTBa CHMMeTpHuHOM adpunnoli cBasHocTu A, MOKHO 
B3ATb Cleqyioulyio MeTpuky KapBaryun: 


pa [APD Mio cin a nto tyin b 202+ 1) (2 +2) the non ntrinn 
ene 

(n + 2) (27 ih a) pte V2 (3) 

ee 
Tye 

§hEo OE gine 
Be ing AL Ie ya en wo 
142 t dt® dt” dt? 

a . — cumpost a6comoTHOTO AudpepeHMpoBaHHA OTHOCHTebHO 3afaHHol 


addunnok cpa3nHocTu. Ecnu A, umMeeT nymeByio KpuBusHy, (3) onpememaer 
XapakTepucTuyeckyio MeTpuky KasBaryuu addpunuoro mpoctpancTsa. B kayectTBe 
XapakTepucTuyeckol MeTpuku Kaparyun A, C 3aJ,aHHbIM MOJIEM KOHTpaBaphaut- 
HOTO BeKTOpa VU“ MOXHO B3ATb CJlefyiolly!o MeTpHKy Kasaryyu: 


1/n 


Wo...n ; (4) 


THE | 
bee 621g 
Os 0g" <a ees De tobe SIE 
at™—1 


EcJIM CBA3HOCTb B STOM IIpOCTpaHcTBe MMeeT HyJeBy!o KpUBU3HYy H Vev' = Oz, 
To (4) ompefenseT XapakTepucTuyeckylo MeTpHKy Kapary4u WeHTpaJibHo- 
adpdunHoro mpocTpaHctsa. 

CneqyeT 3aMeTHTb, 4TO B YKa3aHHbIX MpHMepax MeTpuku KaBaryyH MMeIOT 
HaMMeHbUUIM WudpdepeHUHaIbubld NOpAAOK M3 Bcex MeTpHK Kaparyuu, ompese- 
“SIACMBIX JIAHHbIMH TIpOCTpaHCTBaMH, 4TO, BOOOUIe FOBOpA, He BCera BOSMOXKHO. 


Tloerynuno 
29 III 1961 


ILMTHPOBAHHAS JIATEPATYPA 


1B. B. Baruep, Teopua ayudhepeniHanbHEx OObEKTOB H OCHOBAHHA AUpepenwhasy- 


Py reoMeTpHui, mpHmowenne K KHHTe O. Be6Gueun, Du. Yatitxen Ocnopanusa gud- 


cbepenunambnol reomerpuu, M., 1949. 2M. B. JlocuxK, JJAH, 134, Ne 6, 1299 (1960). 
4301 


Jloknann Akafemun Hayk COE 
1961. Tom 139, Ne 6 


MATEMATHKA 
9. H. HEUMMOPYK 


O CJIOWKHOCTH CXEM B HEKOTOPbIX BA3HCAX, 
COREP)KALIHX HETPHBHAJIbDHbIE IJIEMEHTDI 
C HYJIEBbIMH BECAMH 


(I1pcdcmaeaeno axademuxom IT. C. Hoeuxoeoim 16 IV 1961) 


Tlyctb OyeBckne tbyHKILMH peamusyioTca cxemaMH (1) HekOTOporo THNa Hak 
6a3HCOM, COCTOALIMM H3 MHOKecTBa 3 3/IEMeHTOB C HYJICBbIMH BeCaMH, peaJH- 
3YIOLUMX MHOXKECTBO (PYHKUHH Z, W MHO*KeCTBA E 3JIEMeHTOB C MOJIOHKUTEIbHbIME: 
BeCaMH, peaJIM3yIOUlNX MHO*KecTBO dyHKkuHH E. PaccmMoTpHM cayuau, Kora 
MONyCKaloTCA MpOU3BOJbHbIe CXEMbI H KOFa CXEMbI ABJIAIOTCA CyNepno3sHUuHAMe 
6a3HCHbIX 2/IeEMeHTOB (?). 

Kak o6biuHo, onpefemuM Bec cxemb! 4 dbyHKuHU Wenxona L (f), L (n). 

1, Paccmotpum Oa3uc %e FE = {7 x}, Z = {xX & Xe, X1 \V Xo, 0, 1}, Bec 
HHBepcHu paBeH |. 

Ha3sopemM Wel b 1 ee {o'}, j =0,1,...,n, n-Mepupix OyseB- | 
CKUX BeKTOpoB Takoe, uro 6! <o/ tt Oj’ <n—1. TlepenymMepyem Bce 
Wemu Np PuKCHPOBaHHOM N; R-10 Lelb O6O3HAYUM YePe3 Wz, Wp = fou nts OES 
Tyctp & (x) = & (x!,..., x") — npousBombHaa OyneBcKan yHKUHA. Been 6. 
Ha30BeM OTPHUATeCAbHEM (NOMOKUTEAbBHDBIM) MHHBEPCHOH- 
HbIM y3JIOM (0. H, y. WIM 1. H. y.) Mapbl (&, wz), ecuIM o=0; 4H E (a},) em We 

Eo, *) = 0 (EO) = 0, & ('') = 1). OOosHauum uepes Mz [E] (Mz [E]) 
quCIO O. H. y. (11. H. y.) mapbi (§, »,); BBegem yHkunn M- [&] = max Milits 


M* [&] = max Mf [El. 
k 


eS ae (PYHKUHIO MHOMKeCTBa BEKTOPOB Q O603HaNHM Yepe3. 
%-(Q). 
Jlemma 1. 1) Beaxut o.u.y. (n.u.y.) odo us nap (& &N, o), 
(EVN, 4) ecmb o. u. y. (n. u. y.) Odnot us nap (E, w,), (N, we). 

2) Beakutt o. u. y. (n. u.y.) napot (1, wy) ecmo n. u. y. (0. u. y.) napor 


(§, w,). 


Jlemma2. M+ [&] — M- [E] = sign [€ (1) —€ (0). 
Teopema l. Jaa cynepnosuyuti 6 6asuce U 
L (f) = M (fl. 


AokasatenbetBo. BcunynemMlu2 M (fl <Lif). O6os3Ha~ 


4HM Yepes Ry (6) uncuio o. HM. y. Nappi (f/, »,), He MeHbIUMX BeKTOpa 6; WHCIO 
Hey R, (6) na3zopem ra yOunHnok BexktTopa GO. O6osHauuM yepes Q, 


Bowccne BC€X BeKTOPOB TiyOuHbI S. DyHKUHIO 1_Ha30BeEM MO HOTO HHO 


yOuBawmei, ecan y (6,) > y (62) npn o, <6,. OGosHaquM uepes E+ (E>) 
HaHMeHbLUIYI0 =MOHOTOHHYIO (MoHOTOHHO y ObIBaIOLLy10) (PyHKUHIO TaKyt0, 
wo §< &. Tlonowum gy =(F& x (U Qs))*, hs = TV (F&%X (Q)))>. 


<s"<s’ 
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= Bee 


Ce ieee 


— 


LOGS BIEL ELLIO AG IP Og TRE Eg ne 


a 


l<s<M-I[fl, 0<s’ <M If]. Umeem 
M-IfI 
f=2V ae &,&(T hs), 


re g,, h, — MounoTonnple tbynkuuu. Cnegosatenbuo, L (f) <M- [f]. Teopema 
qokKasana, 
Cnenctsaue. L(n) = |+[. 
Ecuu / const, Teopema octaetca cnpaBeqMBOl TaKxKe AIA cynmepno3snlun 
B Oa3vcax, NoyyaloulHxca H3 Y% UCKMOYCHHEM OMHOLi HH OOeHX KOHCTAHT. 
ZmiyeTs © = Oasuc'c E = (1 x}, Z = (xj \/ X9}, Bec MHBepcHy paBeH |. 
Teopema 2. Jaa cynepnosuyuti @ basuce S 


on 
L(n)~=—. 


HwxKnaa ollenKa novlyuaetca kak B (*). Bepxuaa ollenka OCHOBaHa Ha Mpel- 
CTaBJICHHH (PYHKUKH B Bue AM3bIOHKUMH KOHDIOHKUMH AByX PyHKUM, OHA 


M3 KOTOPbIX ABJIACTCA CHMMeTpH4eCKOH, Apyrad — MOHOTOHHO yObiBalolel, 
 € MOcMeAyiouluM NpaBHJIbHbIM MpefcTaBnenvem (4) MOHOTOHHO yObiBatouleli 
| PYHKUAH. 


Teopema 3. na cxem 6 6a3uce © 


L (n) ~V22"", 


Moka3zsaTe€AbCTBO OCHOBaHO Ha HJee HCHOMb3OBaHHA rpacos, Kak 


eB (?). 
Teopema 4. J[na cxem 6 6asuce A;, t = 1—5 (°), 
LO) 224 
Bripaxaio mpH3HatebHocTb O. b. Jlynanopy 3a nmocTaHoBky 3ayaun. 
Tocrynusto 
20 Tl, 1961 


WATHPOBAHHAA JIATEPATYPA 
10, B. JIymauos, Pagnopuauxa, 1, 120 (1958). 2p. E. Kpnueserm nh, 


JAH, 126, Ne 6 (1959).? 39. HW. Heunnopyk, JAH, 136, Ne 3 (1961). * O. B. JI y- 
mnauos, JAH, 119, Ne 1 (1958). &©9.H. Heyunopyk, JAH, 137, Ne 5 (1961). 
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Jloxnayn AkayeMun Hayk cccP 
1961. Tom 139, Ne 6 


MATEMATHKA 


A. A. HOBPY30B 
O CBOMCTBAX PEWWEHHM 3JIJIMNTAYECKHX YPABHEHHH 


(I1pedcmaeneno axademuxom H. T. Tempoecxum 10 IV 1961) 


B pa6otax (~*) nowy4eH pA CBOHCTB pelleHHli S/IMNTHYeCKUX ypaBHeHHu 
puyla 


eS akigh is au a 
ps Aik I foe, 1 21 ae a (1) 


; k= 


re x = (1, X2,..., Xn), BbITeKAIOWHX H3 CwJIeAyIOWeH JIeMMBI: 
Ilycmp Kp— wap paduyca R c Yexmpom 6 Haxane Koopduxain O 
u GC Kr— o6aacme, codepocawan yYeHmp wWapa u uMmerolWaA NpedeAbHole mouku 


Ha epanuue wapa. ITycme obvem G menowe R"/M, ede M — docmamcuno boaomaan 
«oncmanma. Toeda Onan peulenun u(x) ypaeHeHua (1), oOpatuarowmeecca 6 HYAb 
Aa mot wacmu epaxuyor O6aacmu G, KomopaA aeocum cmpoeo enympu Kr, umeem 
mecmo HepabeHcméo 

2u (0) < max u (x). (2) 


ExG 


B sTHx padoTtax npemmomaraetca, uTo C (x) < 0. Konctanta M mpu 9Tom, 
Booomue FOBOpsA, pacteT c poctom RX. B Tex cyyanx, Kora HyKHa OlleHkKa, He 
saBucaulad OT R (B WoKasaTeJIbcTBe Teopembt Dparmena — JInufemeda), nper- 
nojaraetca, 4uTo B; (x) = 0. 

Hactonujan 3aMeTKa MocBxAlleHa HepaBencTBy (2). B Hel momyyeHa paBHo- 
MepHasx 0 R oueHkKa, Korga B; (x) =£ 0. 

Oodo3Ha4uuM Yepes Kp OTKPHITHIi Wap B N-MepHOM IIpOCTpaHCcTBe MpOM3BOJIb- 
HOTO paguyca R c WeHTpoM B Ha4yasie KOopAuHaT O, 4uepes p.,E — n-mMepHylo Mepy 
JleOera MHoxkectBa E, wiexKalero B N-MepHoOM TIpocTpancTBe. O6o3HauHM 4e- 
pes G oOylacTb, JexKaulyio BHYTpH Kp, coqepmatlyo WenTp mapa Kp HM MMelo- 
ULylO Ipeflebuble TOUKH Ha rpanuue Kp, a uepes S, — nepeceyenue o6smactu G 
co cepo paquyca p WC WeHTpOM B Ha¥auie KOopyuHaT O. PaccmoTpum B G 
ypaBHeHue 


ft n 
6) Ou Ou 
D a (Ws) + OW) ge +e @)u=0. (3) 
t, k=1 t=] 
OTHOCHTeIbHO ero KoSppuUMeHTOB NpeyMonaraetca, uTO B G BLINOMHAIOTCA He- 
paBeuctTBa 
fn tt 
> Gia (X) Greg. =O > eas 8) (4) 
t, k= i 


n 
AMA MOObIX JelcTBUTeNbHLIX &,, 3 E7 0 


i=1 


(grad a, p)|g>0, Jay (x) |<ay; (9) 
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div b >0; (6) 


(b, Py lg <0; (7) 
c (x) <0, (8) 
gz ig 0a; p — 
eee, >) 5, 608 47 Cosa, Bb (br, b2,.4.,6,), a 9 — paquye-Bex- 
fl tka ! 


TOP, HAYWMH M3 WeHTpa B JaHHylo TOUKy. 

_ Jlemma. IZycme TY — ma «acme epanuye o6aacmu G, Komopaa aeoeum 
cmpoeo 6uympu Kr. Ilycme 6 G onpedeneno ypasHenue (3). Cytuecmeyem KoH- 
cmanma M, 3aé6ucsawjan moabKko om KoAcCMaHm a U ao Hepasexcme (4), (5) u pas- 
MepHOcmu nh npocmpancmea, maKaA, 4mo ecau Oasx 6cakozo R 


[inG & Unk r/M, (9) 


‘Mo OAK AtOO020 NoAOMHCUMeAbHOZO peeHUA U(x) ypaeHeHua (3) 6 G, HenpepoleHoeo 
6 G u oOpatyaroweeoca 6 nyav Ha I, 6einoansemca Hepasencméo 
2u) < max u(x), 20e uy) = u (0). 
i \ eG 

MokasateabctTso. Ilyctb wemma ne BepHa. O6o3Hauum uepes E; 
MHOXeCTBO TOUeK x € G, WIA KOTOPHIX w (x) = t, t E [uo/2, wo]. Iyctb E; (r) — 
Ta uacTb E;, koTopad JexutT BuyTpu K, (0 <r < R). Me TENN yepes G; 
MHOMKecTBO ToOUeK x € G, B KoTOpHIX u(x) >t. Tlyctb G, = G;-K,. Toraa, 


cormacHo (3), Halifetcx Takoe fo (tlo/2 < to < Wo) M TakKOe MHOxKeCcTBO 
SE 10, R] nonoxurenbHol Meppl, uTo Aa Bcex r GE 


F \ dl > Maa isG ee”, 

‘ ey) 

Fae T — BHEIIHAA HOPMasIb K MoBepxuHoctTu E;, (r). O6o3HasuM 4epes Gi MHO- 
“xKecTBO TO¥eK x € G, B KOTOpHIX u(x) > fo. Hycts G, = G-K,, r € [0, RI. 
~PaccmotpuM cbynkuuio f (r) = 1G, Ha orpesKe [0, R]. B cuny HepaBenctsa (9) 
“dynkuns f(r) yqosersopser BceM ycoBuaM JemMbI 6 paOorTnt (*). CileqoBa- 
_TeJIbHO, HaliyTcaA Hellepek pbiBaiouluecsa OTpesKH [a1, Bil, [as, Be], ..., las, Bel, 
oe epeeeeeune otpesky [0, R] Takue, 4TO 


H “ef (a) <7 8) <2F@) G=1,2,...59); 


ou 
Ov 


e f(r) > min If (@)), fF (Bj)] apa aj <r < By; 
l 1/2n jyi/2n an = R 
i Bp—o, > 2 pm); SRr— a>, 
f a SS 
THe C, — KOHCTaHTA€. 

B cusy 2TOH xe seMMbI cywlecTByeT Takoe A, € [a,;,B;] j=1,2,..., 8, 
uTO 
f 6) E n—2)/n 
\ a die Mica (haan (10) 
. Bp (A) 

f (Bi) < 2f (Aj); (11) 
“A 1/2n jgi/an fon 

. ee et a0). (12) 


n 

Tlanee, B cusly HepaBenctsa (11) Haligytea Takue ry (Aj <r) < (3A; + B;)/4), 
Ty (Aj + B)/2 << ri < By), 4TO 
f MnGa, a (13) 


? 


Mina Sry < as 


| 
ls JLAH, 1. 139, Ne 6 1305 


yy) & | 
21,6), (14)) 


Bn—1Sr, << cae 


PaccMOTpHM UHTerpad 


. 5 a (x) cos v; “ds 
21h ik comm , 


Qe —a 


L 


re cos Vv; — HallpaBJAlollaA HOpMaJIn K S,. B custy Hepapexcrs (5), (13) u (14)| 


Halinetca Takoe r’ (fo <r’ <1), 4TO 
n 2490 Wy G, 


0 | 
>) Aik (x) cos Vi 5, -ds =< Se (Cee ince (15) 


ise Z, R=1 
ia 


O6o3sHauuM yepes S, rpaHuny o6mactu G, = G,-K,. Ouesuguo, uto S,- 


* * o 
COCTOHT M3 TO"eK, MpHHareKawux E;, u S;. pumenaa @opmyay puna B o6- 


nacTu G,, 43 ypaBHeHua (3) nMomyaaem 
tL 3 F n Ail 
u 


* (prt; R=1 stk, i=1 
Pa ) r 


as \ (u—t,) 3} b:c0sv; ds —\\ (uw ~ tt) div bdo +\\ cu do = 9. (16) | 


st, i=1 a Gy 
r 


B cumy Hepapenctpa (4) u (10) 


s iz COS V; COS Vp ee dl << — Mau, (Gn) eae (17) | 
EY (77) =A 
Jlanee, B cuuITy HepaBeHctBa (6), (7) u (8) HMeem 
\ Ne cos V;-(u — t,) ds <0, —\\ (u —t,) div bdw <0, 
S., Gy 
\\ cu dw <0. (18) 
Gh 


CoequHasd HepaBexctsaa (15), (17) u (18) c papenctsom (16), nomyyaem 
AAaoton™ Wh, Gy, 
(Bie i)e 
oTkya, B3aB M = 25n'a,C,/a,B cuny HepaBenctBa (12), uMeem uo < 0, 4TO 
HeBosMOxHO. JlemmMa JoKasana. 113 sto JeMMbI NOMyuaIOTCA cesyioulMe TeO- 

PeMBI: 

Teopema lI. I/ycmb o6aacme G aeocum enympu wapa Kp (R npoussore- 
HO), codepacum yenmp wapa Kr u umeem npedeabHole mouKU Ha epanuUe 
wapa Kr. Ilycmb 6 G onpedeneno pewenue u(x) ypasnenusn (8), obparuarouseecs 
6 KYA’ HA Mou YacMuU epanuYol Obaacmu G, KomOpaA pacnonoskeHa Cmpoeo eHYyM- 
pu Kr. ITycme soinoansemca nepaeeHcmed tinG < tinKr/M, ede uepes M 3deco u 
ecrooy Oaavwe oOosHa4eHa KoKCMaHma aemmol. Ilycmb tu, > 0. Toeda 


a 


— Mau, (unas | OSA 


el 
sup u (x) > Uy EXP (Unk e/MypnG)"—?, 
2de M1 — noaostumeacnan KoHcmanma, saé6ucAuas monbKOo om KoNCMaNm 
a, ao Hepaeexcme (4), (5) u pasmepxHocmu n npocmpancmea, 
, Teopema 2. IIycmo 6 wape Kr onpedeneno ypaenenue (3). ITycmo 
U (x) — HeKoMopoe petleHue 9MO20 YpaBHeHUA 6 wape Kr. Ilycme | u (x)| < 1 
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6 Ke. Tycmb Gi, Ge, . . . — makcumanvnvle ceasnole o6aacmu, 6 KomOpELx @YHK- 
yuna u(x) coxpansaem nocmonnnwl sna. ITycme a (0 <a < 1) — HeKkomopoe 

—4UuCAO. meee G7. °G),,9.'2., G;,, — me us oOaacmeti Gi, Ge, . . ., KoMOpeLe 06- 
—Aadarom caedyouumu syns ceoiicmeamu: 
q 1. Hepecewenue G;,(\Kri He nycmo. 

ampiax | (x) | > a. 

*€G;, KR/o 
Toeda 4ucao m smux oO6aacmeti yOobremeopaem nepacercmey 


m< M,{ le =), 


20e M2 — Koxcmanma, saésucsiyaa moAbKO om KOHKCMaHM 4,43 Qo HepaseHcmée 
(4), (5) u pasmepxocmu n npocmpancmea. 

 Teopema 3. [lycme G — neoepanuuennan oc6sacme. Ilycmo @ G 3adano 
ypasxenue (3). ITycm’ R — npouseoaenoe noaococumeaonoe «ucao. Tlycmo 
0 — HeKomopoe Opyeoce 4ucAc, YOCenemeopxtoluee HepaeeHcmey 


0 fi ink r/M. (19) 


ITycme o6aacme G o6aacaem mem ceoticmeom, umo Ona 2106020 wapa Kp c paduy- 
com R umeem mecmo Hepaeencmeo ttn (G-Kp) <6. [ycmb c6aacmb G codepacum 
-Hatano Koopduxnam O, Ilycme 6 obaacmu G onpedeneno pewenue u(x) >0 


_ypasnenua (3), oO6patwarcueeca 6 KYA’ Ha epaHuye obsacmu. TToacocum M (r) = 
= max uw (x). 


i ile 


n= 


— 


Oe ee ee ae 


a 


i=1 
Toeda OnxA ecex r > R ebinoAHAemMCA Hepasercméeo 


M (r) > Uy, EXP (R”*r/ M30) 1"), 


SO SS ee 


-20e Ms — nonooeumenronan KONCMaNMA, 3a6UCALAA MOALKO OM KOHCMAHM G, ao 
‘nepaserncme (4), (5) u pasmepxHocmu n npocmpancmea, 

- Teopema4 (@®parmena — Jlnngeneda). I]ycmo G — Heoepanimennan 
o6aacmb, ob6aadarwasn caedyrujum ceolticmeom. Cytwecmeyem «uucao 1 < 1/M 
‘makoe, 4MO ecAu OAA HAaMYPaAbHoeo mM ObC3HaXLUM\ “epes Gm nepecereHue G 


ic Kym (Kym — wap paduyca 2” c YeHmpom 6 Hatane Koopdunam O), mo 
t Ph 


; ra Ging! Mg gm <n 


“OAH eceX Mm, HaLUHAA Cc HeKOMopoeo tno. Ilycmb 6 G onpedereHoO pewlenue wu (x) 


: ypasnenun (3), Nenpepoience 6 G u HenoncaCuMeNbHOe Ha epanuye obaacmu G. 
| Tozda: 1) au6o u (x) <0 ectody 6 G; 2) au6o, ecau noaoscumo M (R)= sup u (x), 


° x2=R? 

M(R is 
lim inf ues 20; 
Roo RO/Man) 


were ee 


20e Ma — nonookumenronasa KOHCMAaHMA, 3A6UCALUAA MOAbKO OM KOHCMaHM , ao 
nepasencme (4), (5) u pasmepHocmu n npocmpancmea. 
ABTop pvuocuT ray6okyio Ovarogapnocth E. M. Jlanqucy 3a momoutb 
M pyKOBOJCTBO. 
MockosckHit rocyyapcTBeHHBIM yHHBepCHTeT NMocrynvao 
um. M. B. JJomonocopa 7 IV 1961 


VuctutyT MatemaTHKH HW MeXaHHKH 
Axayemuu HayK Asep6CCP 


IMTHUPOBAHHAA JIMTEPATYPA 


1E.M. Jlanauc, JAH, 107, Ne 5 (1956). * E. M. JIauguc, JAH, 107, Ne 4 
(1956).. 3E.M. JIangauc, Jfoxtopcxaa gncceptauua, MY, 1956. 4 E. M. Jl an- 
guc, YMH, 14, s. 1 (85) (1959). & A. A. Hospysos, Vss. AH Asep6CCP, Ne 5 
\(1960). 
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Jloxnann Akajyemunu nayk CCCP 
1961. Tom 139, Ne 6 


MATEMATHKA 


A. HW. MPHJIEMKO 


O EXMHCTBEHHOCTH PEWIEHHA OBPATHOM 3AQA4H 
METATAPMOHHYECK OPO MOTEHIWMAJIA 


(IIpedcmaeaeno axademukom H. H. Bexya 7 IV 1961) 


IlocraHopka o6paTHo 3aauH TeOpuu NOTeHIMaJla HM MepBoe JOKa3saTeJIbCTBO 
TCOPEMB CJMHCTBEHHOCTH JIA STOH 3ayauH B Kslacce 3Be3QHbIX Tel HOCTOAHHOH | 
IWIOTHOCTH Ipunagmexut II. C. Hopuxosy (*). JambHetume pesybTaTHl 10 STOMY 
BOMpOcy AVIA Tes C OHO MU TOM xe MOCTOAHHOM MIOTHOCTbIO B HHBIX (bOpMy.IH- 
poBkax NouwyyeHbt B padorax JI. H. Cpereucxoro (?), MW. T. Togoposa u JI. 3ugo- 
posa (°) u ap. B nacTosilel 3ameTKe, UcmoJIb3ya MeTObI padot (*~%), MbI JOKas3bI- 
BaeM @JMHCTBEHHOCTS pellleHiiA OOPaTHOHM 3ajayH MeTarapMOHHYeCcKOrO OOBeM- 
HOrO MOTeHWMasa IIA Tes C MOCTOAHHOM MJIOTHOCTBIO. 

MerarapMoHHyecKHM OObBEMHBIM MOTeHWMaIOoM Tela 7 OyJeM Ha3bIBaTb 
@YHKILIO 


To —r 
ae é 
v (M) = \\\ p(P) ——— arg 
ik 
rye p (P) — maotHoctTb noteniMana, A = const < 0, 


r= typ =V(x— 2+ Y¥—0? +@—9%, dtp= dé dy de, 


Bue Tena T dyukuua V (M) apaaetca peryApHbIM pellieHuem MeTarapMOHH- 
yecKOrO ypaBHeHHA: 


211 oO? oO? I 
LW) =39 + a + a Ve =, (1) 
a BHYTpu Tela 7 — pellleHvem ypaBHeHuA 
L (u) = — 4p (M). 


Ilycrb tema 71 u T2 c NocTOAHHOM OAMnakOBO MloTHOCTHIO p (M) = 1 3a- 
HHMAIOT B TD€XMEPHOM IIpOCTpaHCTBe Or paHU4eHHble OMHOCBASHbIe OOACTH C rpa- 
HulaMu Si HW S2 cooTBeTCTBeEHHO. O6o3sHauuM yepes S, (a = 1, 2) uacTb moBepx- 
HocTH Sy, BHYTpeHHeli oTHOcUTeNbHO T1\ )T2, a 4epe3 S —cymmy S; | JS3. Iyer 
S* — rpanuua tena Ti)T2, a S; = S° (|S, —o6maa uacth mopepxuocteit S° 
HM Sg. flcHo, 4TO Ta = Ta (| Sa, Ti U T2 =T71 [J Tal JS*. TMosepxuocra | 
S, (a = 1,2) mpeqnonaraiorca KycouHO-rmaqKuMH, Tak 4TO AMA oOnacTeli 
71  T2 MMeIOT MecTO H3BeCcTHHIe (POpMy.IbI WpeoOpasoBaHuA OObEMHIX MHTerpa- 


JIOB B WOBepXHOCTHBIe. JonowHutTesbHo Oyqem IipeAnosaraTb, YTO WeHTP Macc 
KaxkKOrO M3 JBYX Tel HAXOJUTCA BHYTPH CaMOro Tela. 


Teopema. Ecau oce 2 (c eduruuneim eexmopom k) npamoyeoabnoit cu- 


cmembl KOOpOUHAM xX, Y, 2 MODICHO ebLOpamb mak, 4mo Aaa EOUNULHOLO BeKMOpA V 
SHeEUHe HOpMaAU K S, 6bINOAHKAeMCA YCAosuE 


\ | cos (k, v)|dS< \ | cos (k, v)| dS (2) 
st se 
u, Kpome mozo, ecau mena T1 u T2 nopostdarom oduKakosele memaeapmonudecKue 


3 
OvseMHble Nomenyuanel 6BHE T,| JT >, mo amu mena coenadarom. 
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5 

_ Ilpeqpaputerbuo yoxaxem semmy (cm. ()): 

dilemma. Ecau memazapmonuueckuti oOcemnoiti nomenyuaa Hnekomopott 
—MacchL C NAOMHOCMEIO p (xX, Y, Z) mosicdecmecHHO pase HYyAtO 6HE Obaacmu T, 
SaHuUMAaeMOU MAaCCOU, Mo daa AtOO0eO peeyasnproed 6 obaacmu T pewenua u (x, Ye) 


_MemazapMonuseckoeo ypaenenua (1), oepanuiennoeo 6 samknymoti obsacmu T, 
=~ mecmo paébexcmeo 


e 


\\\ 1 Or = U 


Ilyctb uw’ — perynspuHoe pewienue ypaBnenus (1) B mape K c rpanuueii I, 
C HeIpepbIBHBIMM YaCTHLIMH MpOH3BOAHBIMM B TOUKaXx cep [, koTopaa wemH- 
_KOM COjlepXKUT BHYTpH CeOa OOMaCTb, 3anuMaemyto Maccoli. IIpumenum dopmyay 
‘Tpuua k dyukuusm wv’ u MetarapMonuuecKomy noTeHtMasny v (M): 


| \\\ [w'L (0) '— of (w’)] de = \\ Cee ar (3) 
a i Pp 


dv “dv 
> Bcuay npanateix npeanonoxenuit orHocutembuo uw’ u v (v = 0, du/dv = 0 
Ha I’, L (u’) = 0 Buytpu XA) uz dopmyapi (3) noswyaum 


| Pee Pe een 
\\\w'e ees | 


JIio60e pellienve wu (x, y, Z) ypaBHenua (1), orpanvuenHoe B OOmacTu 7, 


“MoxeT ObITb NpHOMKeHO BHYTpH 7 pellienvem w’ ypaBHenusa (1) ¢ 4acTHEIME 
; 
| TIpOH3BOAHEIMH, HeIMpepbIBHEIMH Ha rpaHulle, B TOM CMBICJIe, YTO \\\ (u — u’) dt 


e 


| 
| 


/MoxXeT ObITb CJeaH Kak yroqHo Mabim. Ha ocnoBanuu 2TOFO 3aksOUaeM, TO 
\\\ uodu =10; 
j: 


Tlepexogqum kK JOKa3aTeJIbcTBy TeOpeMbIl. SameTHM TpeKje Bcero, 4YTO pH 
PaBeHCTBe BHEIHHX MeTarapMOHHYeCKHX OOBEMHBIX MOTeHIMaoOB Tel 7, u 72 
“Ie€HTpbI Macc OOOMX Tes COBMaalOT H MACCbI 3TUX Tel PaBHbl Mexly coOow. 
B cuny 9Toro 3aks04uaem, uTO MoBepxXHOCTH Si u S2 o6ouXx Tem MepecekaroTcs (*). 


. 


_  Ilyets tenepp 7 o6o3nayaeT O6sacTb, orpaHwuennyio moBepxHocTbio S*. 
‘MertarapMounueckuii OObeMHBIM MOTeHMMa Tela 71 O6o3HaYuM 


oa | 


Torga dyHkWH10 
v= U1 — 


MOXKHO CUHTATh MeTAarapMOHHYeCKUM OOBEMHBIM MOTEHUMAJIOM Tea 7’, ECJIM TJIOT- 
HOCTb p = i (E, 0, 6) Macchi, 3aHMMaloUleli OOacTb 7’, onpefeuM CeAyIOulNM 
oGpasom: pi= +1 B yacTax 7’, OrpaHHYeHHBIX NoBepXHOCTAMH Sz u S4; 
p1 = — 1B Tex uacrax 7, KOTOpble OFpaHMyeHb! NOBepXHOCTAMH SpeMigcias 
B OCTaIbHBIX YacTAX T MIOTHOCTb p1 = 0. 

_ Tlo ycnopuio TeopeMb! BHeIIHNe MeTarapMoHNyecKHe OObeMHbIe NOTEHIMaIbI 
Tell Ti u T2 copnanaiwr Bue 71|J72, nosTomy Teo 7 moTHOcTH 1 (§, 1, 9) 
OyieT OGNafaTb HyJIeBLIM BHEINHUM MeTarapMOHMYeCKHM OObeMHBIM MOTeHILHa- 
‘nom. Torga Asa m060ro pellieHua u MeTarapMoHh4ecKkoro ypaBHeHuA (1), orpa- 
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HuYeHHOrO B OOmacTH 71|)T2, MO yKa3aHHOH JIeMMe, OyJeM HMeTb paBeHCTBO: 


\ wde—\ u dr = 0. (4) 
r, Ee) 


Tenepb, ecau H (x, y, 2) — perysiapHoe pellieHve ypaBHenua B 71|J)T2, 


ViMelollee HeIpepbIBHbIe}] yacTHble MpousBoguble B 71|)T2, TO, NOMOKMB 
u = OH/dz, B cumy dopMystbl OctporpagcKoro, u3 (4) NomyaHM paBeHCTBO 


\ H (x, y, 2) cos (k, ¥) dS = \ H (x, y, 2) cos (k, vd. (5) 


Si Sy 


PapencTBo (5) MOXKHO pacipocTpaHuTb Ha BC€ KYCOUHO-HeMpepbIBHbIe B 


Ti\ )T2 (MerarapmMouuueckue B71|)T2 dyHkuun H (x, y, 2)). aa qoKa3atemb- 
cTBa coplagjenua Tel 71 u T2 NocTpoum Taky1o d@yHkunI0 H, AA KOTOPOH uz 
pacipocTpaHeHHOro paBeHcTBa (5) NOJyYHM MpOTHBOpPe4dHe C YCJIOBHeM TeOpeMEI. 

B xauectse H (x, y, 2) BO3bMeM pellieHve 3aqauu JIupuxne ypaBHenua (1) 
CO CJIeEXYIOULMMH TpaHHYHbIMH ycJIOBHAMH * 


{ — sign cos (k, v) nia M € Sj, 


H M == > 
” sign cos (k, v) gaa M €S5. 


(6) 


Ana dynkuuu H (M), 3aqjaBaemoli nocpegcTBom (6), paBencTso (5) mpuHu- 
MaeT BHI 


\ — sign cos (k,) -cos (k, v) dS + \ Hi cos (k, v) dS = 

St St 

= \ sign cos (k, ¥) -cos (k, ¥) dS + | H cos (k, ¥) dS 
SS st 


HH 
| H cos (k, ¥) ds — H cos (k, v) dS = \ [cos (k, v)| dS. 


S; i e 
S5 S 


Hakorell, ucnouib3y1 IpMHUAN akcTpemyma Jia H, JeBy10 4YacTb MOCegHero 
PaBeHCTBa MOXKHO OLeCHUTb TAK: 


\ H cos (k, v) dS — \ FH cos (k, v) aS \ |cos (k, v) |dS. 
s ‘ $ 
OkonyaTebHO TOJIyYHM HepaBeHCTBO 


\ [eos (k, ¥) {dS < | Jeos (k, ¥) |a8, 


Se si 


KOTOpOe MPOTHBOpeyNT ycuOBMIO TeOpeMEl. 


Tloctymuso 
21 III 1961 


UMTHPOBAHHAA JIMTEPATYPA 
‘Tl C. Hopuxos, JIAH, 18 Ne 3, 165 (1938), 2 JI. He. Cperencxkud 
? ’ , = oO, A . . yy, JAH, 
99, Nol, 21 (1954). 3. T. Toxo popu. 3unop os, JLAH, 120, Ne 2, 262 (1958). 


* MoxHo cyquTaTb, uTo me 
TeopeMa JlerKO jOKa3pIBaeTca 
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peceyeHHe NOBepXHOCTeH HMeeT Mepy HyJib. ECM 9TO He Tak, TO 


Horsagn Akagqemun nayrx CCCP 
1961. Tom 139, Ni 6 


MATEMATHKA 


A. B. COCHHCKHHK 


O BJIOKKEHHH k-MEPHOLO 3JIEMEHTA B E* 


(IT pedcmaeaeno akademuxom IT. C. Anexcaxdposum 3 IV 1961) 


i 
; 


_ B paOote qanbl HeoOxoquMble H JocTaTOYHble ycJIOBUA AIA py4sHoro BulOKe- 
MA k-MepHOTO 9JIeMeHTAa B /-MepHOe 9BKANZOBO Mpoctpanctso LE” (mpu nmpous- 
BOJIDHDIX k <n) 4 uccneqyeTca CBA8b M@KAY NOHATHAMM Py4HOLO M HOPMasbe= 
HOrO BJOwKeHHA. Buowenne k-MepHoro TpuanryyiMpyemoro MmHorooOpasua 
| * — BE” naspipaerca PY 4W4HDBIM, ec CyllecTByeT romeomopdu3Mm g pos 
tpanctsa E” wa ce6a Takoli, uto g (M") — noanagp; Buoxenue M* Cc E” 
HasbilBaeTcs HOPMAJIbHBUM, ecIH  cyllecTByeT roMeomMopdu3M 
h: (y" <I’) E” (rae I” * apnaetca (n — k)-MepHbim Ky6om c wexTpom 0) 
Takoli, uto h(M* x0) = M”. Tepse npumepet «umKux» (T. e. He PYy4HEIX) 
BoKenMM Obiiu noctpoenbi Antyanom (‘), Ypsiconom (2) u AmeKcanyzepom (°). 
Kpurepuu pysnoro BaoxKenua B E* janpt Xappoapyom (*) u Bunrom (°). Bpaya 
@okasasl, TO 3aMbiKaHuaA OOmacTeH, OrpanwyeHHbIx (n — 1)-mepHol ccepou 
S", HopMasIbHo BuloxKeHHO B n-MepHy1o chepy S”, aBasioT¢cA n-MepHbIMH 
3memeHtamu (°), 
® §1.Hekoropse caegzctBua 43 pabotn Bpayua, 
Baowenve KouTunyyma F B E” (uu BS”) nasbiBaetcA K ME TOUH UM (‘); 
ecu cyulecTByeT CHCTeMa -MepHBIX 9uleMeHTOB { Q/} TaKuX, YTO Q7+, cosepxKUT- 
. Chale 
ca cTporo BHyTpu Q; u() Q =F. 
i t=1 
' Caeancrtsue l. Jaa toro uro6nt Biomwenne F CS” Obln0 KieTOUHEIM, 
HeoOxofumo uM jocTaTouHo, uTobnt S” \ F Opio0 romeomopdubim S” \ x, rye 
x — TouKa. 
} n :s n 
_ Ilycrb Baowenne F  S" kaetouno. Bosbmem B S” \ F MaJlyio reoMeTpu- 
Mecky1o chepy S” ' uv o603HauHM Yepe3 Q 3aMbIKaHve TOM KOMMOHEHTHI 
” \ 8", Kotopaa cogepxut F. Torga, B cuy Teopempl | Bpayna (°), cyule- 
eTByeT HellpepbipHoe oTOOpaxenue f seMeHTa Q Ha ceOH, TOM JeCTBeHHOe Ha 
panuue Q, Ana KoTOporo F —equHCTBeHHbIH MHOTOTOYeYHbIi MpooOpas TOUKH. 
Ilycrb h — oToGpaxkenne, TO*KZecTBeHHOe Ha S" \. Q u cospmagjarouree c f Ha 
Q \ F. Torga h — romeomopdu3sm S”\ F una S" \ f (F), a Tak Kak [ (F) — 
TOUKa, TO JOCTATOUHOCTh JOKa3aHa. 
 Tlycrb saoxenne F CS” taxoso, ato S" \ F romeomopduo S" \ x, rye 
x — Touka. Torga oTobpaxenue /’ ccpeppt S” (pH KoTopom F — eqMHcTBeHHbIli 
MHOFOTOYeYHbINi MpooOpas TOUKH) ABJAeTCA OTOOParKeHHeM ITOM CtepbI Ha ce6a; 
HO TOra BIOMKeHHe KeTOUHO B CHJTy TeopembI 3 bpayua, u CileycTBHe FOKasaHoO. 
: | 3ameruM, TO KIeTOUHOe MHOXKECTBO MOET ObITh AHKUM (oe 


“ a—1 
| Jlemma 1. lua mozo umo6or eaoocenue (n — 1)-mepnot cep S 6 
8 n-mepryro S" Golo py4tHblm, HeEOOXOOUMO Le OOCMAMO4LHO, 4MOObI 3AMOLKAHUA obeux 
komnonenm Oonoanenua K S" | 6 S” Ootau n-mepHoimu anemexmamu. 
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| 


Heo6xonumocTb ouepugua. JloctaTouHOCTh HeTPpyAHO OKa3aTb BCeACTBHE 
Toro, UTO roMeoMop(u3sM cepbIl Ha PpaHUlly N-3leMeHTa BCerja MOXHO paciipo- 
cTpaHUTb Mo pauycaM Jo roMeomopdusma Wlapa HaBecb /-3JIeMeHT. 

B cuuly 9TOTO Ke 3aMeyqaHUA JerKO OKasarTb: 

Jlemma 2. Ecau eaoocenue S”* CS" u S?* CS" asastomca pyrnoimit 
udan eomeomoppusm g:S"—' > S"*, mo g moocHo pacnpocmpanume na ecio S". 

Cueactaue 2. Juana moeo umobwu eroocenue S"* — S" Ge1ao pyuneiom, 
HeoOxX0OUMO tL OocmamMo4HO, 4MOObL OHO ObLAO HOPMAAbHDIM *. 

Heo6xoyumocTb oveBugua. JlocraTouHOcTb cpa3y culeqyeT 43 JemMpl! u 
YNOMAHYTO BbIMe Teopemst Dpayua ((°), Teopema 5). 

§2. Kputeput pytHoro BAOKeHUA kRMePHOroO JME 


Meuta B EE”. B cBxa3u CO CJleCTBHeM 2 eCTeCTBeEHHO MOCTABUTb BONpoc: 


6yeT WM HOpMabHO BuOx*KeHHHIi BE” k-MepHblli 31eMeHT py4HbIM? OKasbl- 
BaeTcad, He Bcerja: mpoctad yyra (c OMHUM GecKOHeYHO 3aY3JICHHBIM KOHILOM) 
Aptuna — ®oxca (("), mpumep 1.2) guKo Baowena B E*, ofHako HeTpyqHO 
OKa3aTb, YTO OHA HOPMaJIbHO BslowKeHa B E*. B STOM IipHMepe, Tak Ke Kak H 


pH JOOOM HOpMaJIbHOM BuloxKeHHU k-sMementa B E”, WMKOCTb MOXeT Tovy- 
YaTbCA JIMIb 3a CUeT TOUeK Kpad; NOITOMY Ha BJIOKeHMe KPa eCTECTBEHHO Ha- | 
Kla]J[bIBaTb JOMOJHUTeIbHbIe YCJIOBMA. 


Onpegxenaeune. k-meputti s1ement Q* Bnoxen BE” c KaeMKOH, 
ecJIM cylecTByeT roMeomopdu3M k-MepHoro wapa B E”, mp KOTOpOM MeHbUIMi 
KOHIeHTpuyecKHH Wap oTOOpaxkaetcaA Ha OF 

Teopema l. na moeo «model 6rosenue k-mepHoeo aaemenma Q* gE? 
6oLao py4Hem, HeoOxXodumO u Occmamo4no, umob Q" Ge1a Baoowen @ E” c KaemKotl 


k - 
Lu saemenm Q"| JL 61a eaonen Hopmaacno 6 E”. 
Heo6Oxogumoctb ouesngua. Jia MoKkasaTesIbCTBa JOCTATOUHOCTH paccCMOTpUM 


k 
CHCTEMY 3€MKHYTHIX KOHILCHTPHYeCKUX k-MepHbIX WapoB A; paguyca fr, rye 


0 <r <2; Bo3bMeM aHaJIOTM4HYy!O CHCTeMy IWapoB Ae pa3MepHocTu n — k 
¢ eHTpom O paguycos 0 <s <1 uM paccMoTpyM TonNOsorMuecKoe MpousBeje- 
nue A} x Af“. Tlo ycaosuam Teopempl cyulecrByeT roMeomopdu3M | 
h: (AS x Af) +E” taxoii, uro h (Af x0) = Q*. Paccmorpum MHoxecTBO 
0 (Az, x fe) = Wo, rae yepes O o603HaueH Kpali; Wo saBanetca (n — l)- 
MepHOH ciepoli, orpaHMunBalolleH TonosorMuecKHH wap (Ay, x At, *) = 74 
cTporo BHYTpH KoTOporo sexuT (Aj x0). MoKaxem, ato h (Wo) HOPMAaJIbHO BJIO- 
*eHo B E”. PaccmoTpum cucremy Tonomoruyeckux cep W; = 0 (AG Aly ATG ; 
rye —*/a <t 4/4; h’ = h|, ocymectBaser Blomwente h (Wo) B E” c Tonon0- 
THYeCKHM MpOusBeeHHeM Ha OTPesOK, T. e. h (Wo) © E” HopMadbuo, a, B CHA 
CleNCTBHA 2, TakxKe H pyyHoe. BromwuM (AG, AT) TOK ecTBeHHO B E” u pac- 
mpoctpanum h' yo romeomopdu3sma h, scero E” na ce6a. Sto MoxHO CyemaTb, 
corslacHo JlemMe 2, B cusmy Toro, 4TO ciepsrr Wo u h (Wo) — pyynpie. Ho hy * 
ABMAeTCA TOMeomoppu3mom E” wa ce6sa, upuyem h_'(Q") = h4(Q*) = 
= (Ai 0) — nomMeap. Teopema joka3ana. | 

HerpyQuo moctpouTb mpumep guKoro 2-3nemMenta @?, KOTOpDIi BuIOKeH 
¢ KaeMKoH L, BJlOxKeH HOpMaJIbHO, HO Q?| JL He BaowKeHO HOpMasbHO. 3ameTHM 


elle, "TO BCAKaH MpocTanA Tyra BJIOKeHa C KACMKOH B Ee TOra Kak TONOJIOrH- 
YeCKMH KBaj[paT MOKeT He HMeTb KaeMKH. " 


§3.OHOpMaabHO BUOKeCHHHX BE” k-mepHplx MHOrooGpa- 
susax. EctecrBeHHo NocTaBuTb BOMpoc: GyJeT AM HOPMaJIbHOe BuIO*KeHHe 3aMKHY- 
Toro TpHaHryaMpyemoro k-MepHoro mHoroo6pa3sun M* B E” pyanpim? Mp m0- 
K@KeM JIMUIb, YTO HOPMaJIbHOe BulowKenne M* BE” apasetcs WoKasbHO PY4HEIM 


* OTOT pesyIbTAT HELABHO Obi] OGOBABIEH CaMUM Bpayuom (8). 
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B KaxKJoil TouKe (T. e. cylllecTByeT TaKad OKpecTHocTh Ox Kaxgoli TouKu x € M* 
M Takoli romMeomopusM gx, uTo gy (Ox) u gr(Ox(|M") — nonuagpsi); B cayyae 
nf = 3 9TO HM O3Ha4aeT, 4TO OHO py4Hoe (°, !). 

Teopema 2. Ecau eaomenue 6 E” samknymoeo mpuaneyaupyemoeo k-mep- 
_ HO20 mHoeoo6pasua M" nopmaabno (UAL AOKAABHO HOPMAABHO), MO OHO ABAREMCA 
AOKAAGHO PY4tblm 6 KAKO mouKe. 

Ilo ycnosuiw, tan x € M* cymlectByer k-mepubili asnement Q”, x€Q*\ dQ", 
_ JexalluH c kaemKoli L B MM, uputom Q*\JL HOPMaJIbHO BvlO2%KeHO BE’. 
| Ilo teopeme | paoxenve OVarrt OyfeT Py4HbIM, NosTOMY cyMlecTByeT Tako 
_ Tomeomopdusm h(E")= E", uro h(Q") = o* — samxnyrbrit cumnsexc. BuiOpas 

_B HEM MeHBIUHM KOHIeEHTpH4ueCcKU CHMIsIeKC 369 h(x), HETPyHO NOCTPOHTb 

i TakHe YBa OQTKPBITbIX M-MePHbIX CHMMJIeKca 6; H Oy, HemepeceKaromluxcs 
é Mexy co6oi uc of uTo OTKpbitoe apo V MHoxKectBa oi Jog cofepKHT of, 
a nepeceyeHHe VOh(M’) paBHo og. Torna At (V) OyeT OKpecTHOCTbIO Xx, 
‘ YAOBMETBOPAIOMeH yCOBMIO JOKasbHOrO pyy¥HOorO BsicxKeHUA. Teopema JoKa- 
> 3aHa. 


3 Jiaa E* umeer mecto Teopema Bunra — Moiica (°, 1°), cormacuo KoTopoii 
i ‘BJIOKEHHE B STO MPOCTPaHCTBO ABJAeCTCA PYYHbIM TOra M TOKO Tora, Korya 
| OHO TOKAIbHO py¥HOe B Kar%KJOii TOUKe. Ilostomy “3 Teopemb 2 caeqyer: 


‘ Teopema 3. Hopmaaonoe 6nooenue npocmozo 3amKHymoeo KoKMYpa u OBy- 
_ MepHoeo 3amKHymozo mHoecodpasus 6 E* saeanemca pyunoim *. 
4 laa ByMepHOoro MHOrooOpa3HA STO yTBep#KlenHe Cpasy cJlekyeT H3 U3BeCT- 


' Horo Kputepua Buura (°). 

\ 3aMeTHM, 4TO TeopeMa 2 He BepHa JIA MHOTOOOpa3HsA C KpaeM, TaK KaK TOUKK 
| Kpas MOryT OKa3aTbcA JOKauIbHO uKuMM. EcTecTBeHHO HakJlagbIBaTb JoOnos- 
| HUTeJbHbIe yCJIOBUA Ha BO*KeHHe Kpad. 

/ Onpegeneunue. k-mepHoe mnoroo6pasue (c Kpaem) M* BaoxwKexo BE” 
+c KaeMKO4UH, ecu cymecTByeT (k — 1)-MepHbI Nomnogp On*(ObITh MOKeT 
“He CBASHBIM) u roMeomopdusm h: (Op* x [—1,1]) — E” raxoii, ut0 h(On* x0) =0M*, 
ph (Op® x (0, 1) M*=A wu h (Ont x[— 1, 0) C M*. 

IIpocrbim u3MeHeHHeM JlOKa3aTesIbCTBa TeopeMbI 2 MOXKHO JOKa3aTb: 

' Teopema 4. Ecau mpuaneyaupyemoe k-mepnoe muxoeoobpasue M* 6ac- 
 oceno @ E" c kaemwot L u M*\ JL eacoreno nopmaavcno, mo eaoswenue M* — EB" 
AOKAAGHO py4Hoe 6 KadOol mouke. 

.  AsTop BbIpaxkaeT mpH3HaTebHocTb JI. B. Kengpil 3a BHAMaHHe, OKa3aH- 
Hoe STOH padoTe. 
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MATEMATHKA 


Cc. H. “YEPHHKOB 


PEWIEHHE 3AQA4 JIMHEMHOFO MPOPPAMMMPOBAHH SA 
METOJIOM HCK JIIOUEHHA HENM3SBECTHBIX 


(ITpedcmaeaeno axademuxom A. H. Koamoeopossim 7 IV 1961) 


1. Ilycrs L — mpousBombHoe JelicTBuTebHOe JIMHeMHOe MpocTpaHcTBO a 
fy GY aj; [0 S 1,2, a ft 


i; (x) —a; <0 (jf =i ieee a) 

HeKoTOpasd CHcCTeMa JIMHeHHLIX HepaBeHcTB Hag L, T. e. CUcTeMa, B KOTOpOH 

f(x) ( =1,2,..., m) — gelicrButeibuble JMHelHbIe PyHKUAH, onpefesen- 
Hble Ha L, ua; (j = 1, 2, ..., m) — JelicTBUTebHbIe UCIA. 

Yepes U o603HauuM Kakoe-HHOyyb NosmpoctpaucTso u3 L, vepes s— panr 

cuctembl dyHkuni fj (x) ({ = 1, 2,..., m), OTHeCeHHBIX K MpoctpanctTBy U, 


uM uepe3s 
ER mame ee Ht (2) 


IIPOU3BOJIbHY1O MOOMKUTeEMbHY10 (T. e. Ct, > 0, . . ., typ oO 4,4... + 541 >0) 
JiMHeHHYIO KOMOMHAILMIO, OXBaTHIBarolllyio s + 1 dyHKunH f; (x), H3 KOTOPBIX Ss 
JMHeHHO He3aBucumpl Ha U. Jipe KomOuualluu (2), OTMMYAIONHecA JMIUb NoJO- 
YKHTCJIbHBIM UMCJIOBbIM MHOXKUTeIeM, OyJeM CUMTATb HeCYIIeECTBeEHHO pa3JIH4- 
HBIMH. 

Tlpou3BoubHOlt TOK TeCTBeHHO paBHOH HyiO Ha U KoMOuHatHH (2) conoctTa- 
BUM HepaBeHCTBO 


thi, (X) +e. + tstahigy, (4) — (ray, +... + bsq107,4,) <0 


B culyyae, Kora B Hee BXOJUT C HEHYJeBLIM KOSPUMLMeHTOM XOTA Obl OFHA U3 
cyHkuun f; (x) ( = m' + 1,...,m) mH60 HepaBeHcTBO 

tai, (4) +e. + tepafi.s, (4) — (hay, +... + tst10j,.,)"< 0 
B HHOM caly4yae. 

CucTeMy TaKHX HepaBeHCTB, OTBeYaIOUIMX BCe€BO3MOXKHbIM CYIULeCTBeHHO 
pa3M4HbIM TO*KJeCTBeHHO PaBHbIM HyIO Ha U KomOnHallMaAM (2), Ha30BeM 
U-cpeptTkouw cuctemp (1). Ina cuctempt (1), He cofep»xamei cTrporux 
HepaBencts (m’ = m), ompedemenve U-cBepTku JaHo paHee B paOote (?). 

Ecuim cuctema (1) TakoBa, 4TO 13 BXOJAIMX B Hee (PYHKIUMH Heb3a cocTa- 
BUTb HM OJHOM TOXKecTBeHHO PaBHOH HyJIO Ha U nomoKUTeMbHOM MMHeEMHOU 
KOMOMHAILNH (2), TO YCOBUMCA TOBOpUTb, 4To U-cpepTkKa cuctrempl (1) my cra. 

Ecan V — kKakoe-Hu6yb IpAmMoe JonouHeHNe mMognpoctpanctsa U B L, 
TO HemycTyio U-cpepTky cucTembl (1) MoxHO paccMaTpHBaTb Kak CucTeMy JIH- 
HeHHBIX HepaBeHCTB Hall MpocTpaucTBom V (x €V). Ee U'-cBeprky Aa mpous- 
BOJIbHOTO MosmpoctTpauctTBa U’ us V Ha3soBem (U; U’)-cBepTkoii cucTempt (1). 
AnaJOru4Ho MOxHO OnpesenuT (U; U’; U")-cBeprky u T. a. Bceso3smoxkuble 
U-cBepTKu cucTeMbl (1) OyqeM Ha3bIBaTb 11 p OC TBI MM CBepTKaMM, a CBepTKH 
ee CBepTOoK —NOBTOPHbBIMMU cBepTKamu. Ecau U-cBeptKa cuctempl (1) 
lycTa, TO M B 3TOM CJly¥ae MOXKHO TOBOPHTb O MOBTOPHOHM CBepTKe, CUuTaA ee 
nycTou. 5 

Hekortopyto pocty10 JIM TOBTOpHyt0 cBepTKy cucTempI (1) Ha30BeM HOsHOI, 
ecJIH €€ HepaBeHCTBa He COMepXKaT HEHYJeBLIX (PYHKUMH IH6O ecu OHA TycTa. 


B cayyae n-MepHoro mpoctpauctsa R" cucrema (1) npuHumMaer Bug 
fy (x) = Ohi) = AjyX ees oo “\ Oinoge a 2) ee (j == iV, 2 coe ey m’) 


(3) 
fy (X) —@; = ant Pan. +apgke a] 0 Gem — 1 on en. 
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Ecau U — nogmpoctpanctso, nopoxyenHoe B R” equanunbimu BeKTOpaMu 


-KOOPAUHATHEIX OCceli Ais ..., Xj, TO Ha HEM MMeem 

fi (x) = Qji,Xi, + A sep + je, Xip, (j = i 2; Re fae m). 
'B stom cyuae U-cpeptky cucrembl (3) OyteM Ha3biBaTb CBE PTKOM 0 
BORBOKYMHOCTH HCHSBECTHHX Xz, .. Xz, WAM (%1,.. ., %2,)- 


a<pepTKol. HanOoulee mpocto momyyaetca cBepTKa 10 OJHOMy HeH3BeCTHOMY, 
x;-cBepTKka *, Ecim a); — pOou3BOJIbHbIii NOJIOKUTEIbHBIM, A Ag; — Mpou3- 
BOJbHBIM OTPHIUaTeIbHbI KoSpPpuuNeHT Mpu x; B cucTeMe (3), TO B x;-CBepTKY 
cucTeMBI (3) BOlfeT (B COOTBETCTBHH C MpHBeeHHbIM BBIle onpeyeleHHem 
oe cuicTemb! (1)) ofHO H3 AByX HepaBeHcTB 


(Qpifg (x) — agif p (x)) — (ApiQg — Agidp) <0 


(Gpifg (x) — gil p (X)) — (Apitg — Agip) <0. 

Kpome TakuX HepaBeHCTB B X -CBePTKy BOiiyT Bce HepaBeHcTBa CucTeMBI (3) 
< paBHbIMH HYJIO KosuUMeHTaMH Tp x;. 

 Teopema l. Ecau cucmema (1) coemecmna (m. e. umeem pewenue e L), 
mo coemecnHa Kasc0aA ee HenycmaA npocmnaa ceepmKa. Ecau xoma Oot oOna 
wos ceepm«Ka cucmemol (1) coemecmuHa uau nycma, mo cucmema (1) coemecmua. 
* 

» 


Hu 

. 

‘ 
CaeAcTBue. Cucmema (1) coemecmua, Koza coemecmna auoo nycma 

xomsA Obl OOHAa ee noAHaA ceepmKa. Kart0aA noanasn ceepmKa coemecmnoil cucme- 

Mot (1) coemecmuHa uAau nycma. 


Ilpumeuaune. Ecau w €V(L = U + V) — kakoe-nu6yfb peltienue 
U-cBepTku cuctembl (1), To, Haid Jia Hero KaKoe-HHGYIb pellleHue Wo CHCTeMBI 


: es) —— (ay Fp (eo)) <OY Ses. 2m); 
3 nes) Nel Py) <0 Ge eT i), 


4 
‘ 


i 
i 


a ; 
“MOuy4HM pellienve xo = Uo + Vo CHCTeMbI (ye 
» 2. Tycrs f(x) (i =1,2,..., 5) —HeKoTOpaa cuctema JelicrBuTenb- 


HbIX JIMHCMHBIX (PYHKWHU, onpegqemenHbix Ha L. Bepxnioio rpanb 3Ha4ueHHit 
‘Mapametpa ¢, mp KOTOpbIxX cucTema 
t 


k f(x) —-aj <0 G =1,2,..., m), 
.. f(x) aj, <0 G=m +1,...,m), (4) 
Bae Tan Uy A eel ema) 


 COBMeCTHA (3J[ecb MpesMouaraeTcA COBMecTHOH cucTema (1)), Ha30BeM B e p X H e- 
“MHHMUMAJbHBIM 3HadeHHeEM B3ATOM CHCTeMbI (YHKIMM Ha MHOMKeECTBE 
_pellieHuu cuctempl (1). 
; Teopema 2. [Iycme cucmema (1) coemecmua u M — mxoorecmeo ee pe- 
“wenut. Ecau cucmema Oeticmeumenonox aunetinorx dynxyui [| (x) (x €L) 
i =1,2,..., 8) umeem na mxHoorecmee M eepxHe-mMUHUMAaAbHOe SHaYeNUe, MO 
_Kaoc0aa nonanasn ceepm«Ka cucmemol (4) codepscum napamemp t (m. e. 6 Hell xoma 
 60t OOUH us KoamuuyueHmos npu t omaureH om HYyAA). Ecau Kakas-HubyOb noaHan 
ceepmKa cucmemo. (4) codeporcum napamemp t, mo paccmampuéaeman cucmema 
“yxnkyui umeem na mxoocecmee M beepxHe-muUHUMANbHOe SNAYEHUE, nocaednee 
cosnadaem c eepxHetl epanoto sHaveHull napamempa t, yooeremeopsOlux makou 
ceepmke, u Oocmueaemca Ha mHoocecmee M moeda u moabko moeda, Koeda cpedu 
BMUX BHAaXeHUL CYyLecmeyem HauOoAbUee. : t 
Ilyctb Fi (x), .... Fp (x) — HeKoTopble JelicTBUTebHbIe MHeMHbIe PyHK- 
uuu Ha L. Bextop (i1,..-, Up) C Ue = Fe (x) (R= 1,2,..., p) "pu mpous3- 
BOJIbHOM X, yOBJeTBOpsAIoWeM cucTeMe (1), OyqeM HasbiBaTb Be KTOPOM 
mapamerTp os cuctembt (1). Ilombsyacb clleqcTBHeM TeOpeMbl 1, HeTpyqHO 
YCTaHOBHTb, YTO HEKOTOPHIl JEHCTBUTeJbHbIM BEKTOP (wu, “Su ‘) TOra HW TOJIb- 


KO TOra ABAAeTCA 3HAYeHHeM BeKTOpA (lj, .. ., Up) TapaMeTposB cucTemb! (1), 
' 


* Takaa cpepTKa paccMaTpHBamacb B CTaTbe (?). 


Koryja efO KOOPAMHATHI YIOBNeTBOPAIOT XOTA ObI OHO NOHO CBepTKe (OTHO- 
CHTe@JIbHO X) CHCTEMbI 


fj (x) —a; <0 yea yr. Reais ie 

fi (@)— aj 0" ame ee 

Fe (x) — Up SO (k = 1a; Sp). 
SEPA) up se Oe) 

Tlpon3BoJIbHOMy 3HaYeHHIO (ui, ..., Up) BEKTOpa MapameTpos (ty, . . ., Up) 
cuctembl (1) oqHO3HadHO OTBeYaeT BepXHsAA TpaHb 7 (u?,..., uw?) 3HaYeHHH 
mlapametpa ¢ (-+ co 3ffecb He HCKsOUAeTCH), pH KOTOPBIX cucTema (4) HMeeT 
pewienue x, ygoBserBopstomee ycnosuam Fy (x) = uj,..., Fp (x) = Up- 


B cusly ceqcTBua TeopembI | 9Ta rpaHb coBlayaeT c BepXHeli TpaHbio 3HaveHHH 
llapametpa f¢, MpH KOTOpbIX COBMecTHa XOTH Obl OfHa NONHAA CBepTKA 
S (iy, . --, dip t) *CHCTeME 


fie) 07, j= U2 eens ae 
i; (x) —a; <0 Gf San = Ea es 
Fe(X)— tr. <0 (2 = 2 ee 
— Fy (x) + uz, <0 (k= 1,2,. ey 
a= FOU <0 (hea ae 
HSAKad NAA Uy ie eee, 2,8 ee 
TakuM O6pa30M, 3aBHCHMOCTb MHTepecyl0ulero Hac BepXHe-MHHHMAaJIbHOTO 
3HaveHHA OT TMapaMeTpOB UW, ..., Up BIONHE ONpesesneTCA CBepTKOH 
S (uy, ..., Up, t). AHasoru4uHo pellaetca Oomee OOMIMH BOMpoc O 3aBHCHMOCTH 


3TOTO 3HAYCHHA OT HapaMeTPOB, KOTOPble MOryT BXOJUTb B CBOOOJHHIe WIeHbI 
cuctembl (1). 


3. IMCMCHTAPHHUIM HpeobOpazs0BaHHeM cHCTeMbI (3) Oy- 
eM Ha3bIBaTb IIpMBeyeHve ee K BUY 
ajyxi1 +... + (Qje + aaj) Xe +... tapus +... + QjnXn — aj <0 
= ae ie 
ajxXi +... + (Qjr + aay) Xp +... faju; +... + ajnX, —aj <0 
G Sui ee 
rye a — IIpOv3BO/IbHOe JeHCTBUTeIbHOe YHCIO MU; = X; — aX. Ecau HeKo- 
TOpoe IJIeMeHTapHoe MpeoOpasoBaHHe CHCTeMbI (3) He 3aTparMBaeT ee 4JICEHOB 
C KaKMM-HHOYAb Xp, TO BEPXHAA WH HWKHAA TpaHH p-H KOOPAMHATHI ee pellieHult 
(-+ cco H — oo 3yjecb He HCKJIOUaIOTCA) He MCHAIOTCH IIpH Mepexoge kK mpeobpa- 
30BaHHOH cucTeme. IlosTomMy mp HaxoKJeHHH BepXHe€-MHHUMAJIbHOTO 3Haue- 
HUA cucTeMbl pyHkunH f@ (x) = bax +... + dinX, (i = 1,2, .. .,5) He 
MHOXKeCTBe PelIeHHi CHCTeMbI (3) NOBTOPHOe CBEPTbIBaHHe COOTBETCTBYIOIIel 
CUCTeMBI (4) MO HEH3BeCTHIM xX; MOXKHO YepeOBaTb C MOLXOMAIMe BHIOPAaHHbIMH 
3JICMCHTAPHbIMH peoOpasoBaHHAMM NMOJyualollH4XcA CBepTOK. Takoe uepejo- 


BaHHe BO MHOTMX CJlyuaAX IO3BOJIA€T CYII€CTBeEHHO YMeHbIUMTb 4MCIO Hepa- 
BeHCTB B NOCJIeqHeH CBepTKe, cojlepxKallleli MMUIb MapameTp ft. 


Ilpumep. Halirn Bepxue-MuHuManbHoe 3HaueHve 7 napbl dyHKUNi 
Ilxs + 2x4, 2x3 + xa Ha MHOMKeCTBE pelleHHH CHCTeMbI 


X1 + x2 — x3 — xa — 1 < 0, 
2X4 hy Xs — Aa Oe, 
6x1 — x2 — 2xs+ x1 —4 <0, 

= Xi Na Big Wk eee 
4x1 — x2 + x3 +xa —5 <0, 
— ki +22 — x3 +x — 1 < 0: 
B cooTBetcTBuu ¢ Teopemoii 2 sTOT BOMpoc pelllaeTca CBePpTbIBAHHEM CHCTeMEI, 
KOTOPaAH MNOJYUaAeTCA JOMNOMHEHHEM 3STOH CHCTeMbI ABYMA HepaBeHCTBaMH 
— llxs — 2x. + <0, 
— 2x3 — xa +t <0. 
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Iloqpepraa AonouHeHHy!o cucTeMy 91eMeHTapHoMy mpeoOpa30BaHMio, on- 
pewentaemomy unctamu k= 1, / = 2, a =3, nomyuaem: 

. 4x1 + ua — xs — x11 —1 <0, 
x1 -+ u2 + x3 — x1 + 0,5 < 0, 
3x1 — u2— 2x3 + x1 —4 <0, 
— 4x1 — uz + xs — x1 —0 <0, 
x1 — ue +x3s +x —5 <0, 
ox1 + 2u2 — x3 +21 —1 <0, 
— llxs — 2x1 +t <0, 


; —2k3 — X%, +t <0, 
rye uz = x2 — 3x1. 


CBepTbipad 3Ty CHCTeMy HO x1, Moudyaaem cucTemy 


- —2x—1< 0, 
- Suz + 5x3 — 5x1 +2 < 0, 
—7uz — 5xs + x1 —16 < 0, 

— 5u2 + 5x3 + 3x1 —20 < 0, 


Suz + x3 — x1 —4 <0, 
—llxs —2x1 +4 <0, 
—2xs—x+t<0. 


(| Tlogpeprasa NOCJeCTHIOI OYCBHAHOMY IJIEMeHTaPpHOMY IIpeoOpa3s0BaHnio, NIpu- 
B OAM ee K BHAY. 


: — 2x1 — 1 <0, 
Suz + 5x3 —2x4 + 2 <0, 
—7 U2 == 5 x3 = 6x4 = 16 < 0, 


; —bdvz + 5x3 — 2x1 — 20 < 0, 

b 3v2 + x3 +2x1—4 <0, 

7 —Il1lxs +2x1 +t <0, 

i — 2x3 — x1 +t <0, 

prae v2 = u2— xa. 

_  CBeprtbipax sty cucTeMy 110 x4, 3aTeM M10 U2 H, HAKOHELL, NO x3 MoJy4aem 10- 
_CileQOBaTebHO CHCTeMEI: 
4 


rn a — 5 <0, DOivasie ERO 15182 ue 20s 

: Guz + 6%3 —2 < 0, Dds = VTA we AOSGaL Idea, 
S oo xs — 28 < 0, Ayes BDO. L019 ap <0. 
eee = Oh< 0, — 0% 280" FOP <0,” — 560 4 16 <0. 


Boz ——10%s —4 +t<0, 12x3 — 80 +4 < 0; 

302 — 3x3 — 4 + 2t < 0; 
- Tlocnenuaa cuctema yaet 7 = 35. Tak Kak ¢ = 35 yqoBsersopser eli, To, 
'B CHsly Teopembi 2, HaliqeHHOe BepXHe-MHMHUMaJbHOe 3Ha4ueHve 7 = 35 JocTu- 
‘raeTca Ha MHOx*KecTBe pellieHHli HCXOQHOM CHCTeMBI. 
-_ fTlogzcrapaaa ¢t = 35 B cucTeMy, cojepxKaulyio xs u ¢t, Momyyaem x3 = — 5. 
Tlogzctapasa x3 = —5 ut = 35 B cucTeMy, cofep»xKalllyio v2, x3 M ft, MOuyyaem 
v2 = — 27. Tloncrasnaa v2 = — 27, xs = —5 ut = 35 B npemmectBywmlyw 
eli cucTemy, Haxoqum x4 = 45. 13 cooTHOUIeHHA v2 = U2— Xa HMeeM U2 = 18. 
Tloncrapaaa uz = 18, x3 =— 5, x4 = 45 uw ¢t =35 B cucTeMy, c KOTOpou Ha- 
yaJlOCb CBepTbIBaHHe, HaxXowuM x1 = — 17. M13 cooTHomlenuaA uz = x2 — 3x, 
yuMeem x2 =—33. Mrak, BepXHe-MHHUMasbHOe 3HayeHHe T = 35 JocTuraeTca 
Tish peulenuit (— 17, — 33, — 5, 45) ucxoqHow cucTeMbI. 


TlocrynHaio 
| 5 IV 1961 
LIMTHPOBAHHAA JIATEPATYPA 

TP 1CH. Yepuuxos, JAH, 134, N 3, 518 (1960), * H.W. Kuhn, Am. 
“Math. Monthly, 63, 4, 27 (1956). 
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Jloxnagmn Akagemun nwayk CCCP 
1961. Tom 139, Ne 6 


MAT EMATHKA | 


MW. HW. WMYJIEB 


O NEPHOAMYECKHX PEWMEHHSAX KPAEBbBIX 3AJ/A4 
BE3 HAUAJIDHbIX YCJIOBHH JIS KBA3HJIMHEAHbIX 
NAPABOJIMYECKHX YPABHEHHA 


(IT pedcmaeaeno axademuxom H. I. Hempoecxum 8 IV 1961) 


Ilepvoquueckue 10 BpeMeHH pellleHuA KpaeBbIX 3afau JIA HeEMMHEMHbIX OJ- 
HOMepHbIX TlapaOouMuecKUX ypaBHeHuli C JHHeHHOM TiaBHOH 4aCTbIO M3y4a- 
JMcb B page padot JJ. X. Kapumosa (*) u G. Prodi (?, 3). 

B HacToAllei 3aMeTKe, IIpH onpeeJIeHHbIX YCJIOBHAX, MeETOJOM KOHEYUHBIX. | 
pa3HocTelt B PopMe, mpeqowennol E. Rothe (*), MoKa3bIBalOTCA TeOPeMbI Cy- | 
IW€CTBOBAHHA WepHOMyecKUX 10 ¢ pelleHHii HEKOTOPbIX KpaeBbIX 3aqau AIA | 
ypaBHeHHA 

iy == (X, t, Ul) tee, Se AX ee (1) 


a TakxKe TeOpeMa CYyIIeCTBOBaHHA NepHoyuyeckoro no ¢ pelieHHA MepBoH Kpae- | 
BOH 3a]au WIA ypaBHeHHA 


uy= | ij (X, t, U) Uxjxy + » a; (x, t, u) Ux, +a (x, t, u). (2) | 
t,j=L Zh 
CcopmyupyeM MoJly4eHHble pe3sysbTAaTHI: | 
Teopema 1. B-nonoce Q= (05 % © 1, coz = 00) Ce 
eyem HenpepbleHce nepuodureckoe no t c nepuocdom T pewernue Kpaeeott sada4it 
ug = a (%,.0, UW) Ure PK, 1, Ue), WO Dea (I) | 
obaadarowee BHYMpU Q HeNnpepoleHbiMU NpOUseCOHbIMU, BxXCORIUUMU 6B YpasHe- 
Hue (1), ecAu 6bINOAHEHbL CAeOYHOLUUe YCAOBUA: 
lB caoe =O <x <l, —o <P ho) Peo aes 
(pynkyuu a(x, t, u) uf (x, t, u, 0) yOoeaemeopsiom Hepasencmeam 
a (%, t, u) > Oy Gd — Const e- 0), 
1 
“OF (x, ¢ G 
|) de <—6¢o (co = const >,0), 
0 ' 
2, Pyxkyuu a(x, t,u) u f(%,¢, u, p) 6 OOaacmnu WSs =ai0) <a 
—o LEK +o, —Co Qugh,—«o <p < + cc} nenpepoeno: u 06- | 
eae HenpepoleHoimu npouseodnoimu euda OvalOx0u%2, O¥f/Ox”dumdpr= | 
Vase A omnes Clas ale wee) | 
3. B Se dynkyua f (x, t, u, p) u ee nepéble NPOUSBCOHbLE NO X UU UMEeIOmM NO Pr | 
nopAadoK pocma menewe Oeyx, a dynkyua Of/dp umeem nopadoK pocma no p 
Menolule eOUHULEL. ¢: 
4, Pynkuina (Maret) (xa nee Pp) nepucduine: no t c nepucdom T. 
Te opemMa 2. B noaoce Q cywecmeyem HenpepeieHoe emecme c nepeot npo- 
u3600HOU NO xX Ww nepucdu4ecKoe no t c nepucdom T pewenue Kpaeeot 3ada4u 
Us = @ (X,, U) tee Ef (X71, Uy Ua), 
2K gui (ta ORD). (II) 
ux (t,t) = ge (t, uw (LO); 
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| 


90nadaroyee BHYMpU Q HeNpepeieHemU npoUs60dHOLMU, BxoOAUYLMU 6 ypaeHenue 
(1), ecau eoinoaHeHet Ycaoeusz: 


1. Ycaosua 1, 3, 4 meopemor 1. 

2. PynKyuu a(x, t, u) u f (x, t, u, p) 6 S2 Henpepoiexe: u o6aadarom Hen pe- 
PolBHOLMUL NPOUSBOOHIMU BMOpoeO NopAOKA NO X, U, P, ULMENOUYLIMU CepanUYeHHDLe 
npouseodnele no t, u, p nepeoeo nopadKa. 

3. Pynkyuu gi (t, uy u get, u) 6 o6sacmu Ss = {—co <t< +x, 
— Co <u < Co} umerom nenpepoiensie npouseoduole emopoeo nopAadKa no u u nep- 
e020 nopx0Ka no t u yooeaeméeopatom 6 Ss ycaocéuam 


G) 09: 
> B<0, wt Q=m4,0 =0. 


4, Pynkyuu Gi (t, u) u G2 (t, u) nepuodusner no t c nepuodom T. 
Teopema 3. B noaoce Q cytwyecmeyem nenpepoienoe emecme c nepéeolmu 


ae not u x u nepuoduueckoe no t c nepucdom T petuenue Kpaesott 
sada: 


p= A. (ea'be BY Ugg PAK, Cot, ters 
4 uz (0, t) = gi (¢, u (0, 2), ux (0, 0), 
4 uz (1, t) =qe (t, u (1, A), (uz (L, d), (IID) 


ob Aadatowee BHYMpU Q HeNnpepolenoti BMopoll NPOUseCOHOW NO X, ECAU ebINOAHEHOL 
YCAOCBUA: 

- IL. Yeaoeua 1, 3 u 4 meopeme |. 

> 2. Oynkyuu a (x,t, u) u f (x, t, u, p) 6 Szo6aadaom Henpepbiensimu npo- 
“uss00HbiMU Mpembezo NopAOKA No x, U, p; Kak dynkyuu a (x, t, u) uf (x, t, u, p), 
“MAK U UX NpoUuseodHble OO BMOpoZO NOpAOKA 6KAKOLUMeALHO NO x, U, U p UMmeIoM 
“OepaHnuuennble npousé6odHole nepeoceo nopxdKa no t, 

© 3. Synkyuu qi (t, u, p) u Qe (t, u, p) @ o6aacmu Sa = {— 00 <t < + ov, 
—Q <u<Q,— 0 <p <'+ c%} umewm nenpepoienvie npouseodnole emo- 
‘po2o nopax0Ka no u u p u nepéeoeo nopsdKa no t. 

4, dyxnkyuu gi (t, u, p) uge{t, u, p) umetom nopadoK pocma no p menowle 
Osyx u yOOeremMBbopAIOM YCACGUAM 


» 


f 


& OO: ; e: a) OG2 
Beer <p <0, Beco, <n <0, 


ede B1, Be, y u y2 — nocmosannere. 

— 5. Dyakyuu qi (¢, u, p) u G2 (¢, u, p) nepuodusno: no t c nepuodom T. 

' Tak Kak JoKa3aTebcTBa Teopem 1— 3 uMeloT MHOFO OOLLHX MOMeCHTOB, TO 
OrpaHW4uMcsa ONMCaHHeM CXeMbI JOKa3saTesbcTBa Teopemb! |, 

) Ilycts ft —«wo60e uncno us (—oo,0%) uw Qr = (0xcx< ], 
fe <t <T + to} — npsamoyrompunk BpicoTE 7. EcuIq Mbl JOKaKeM CyIlecT- 
‘BoBanve B Qr dyHKunn wu (x, 4), OOaarouleli CBOMCTBAMM, yYKa3aHHbIMH B TeO- 
peme 1, mM yoBseTBOpsAIOeH yCJIOBHIO 


u(x, to +7) = u (Xx, to), 


ro Teopema | OyyeT JoKa3ana. wd 
Tombko uTo ccbopMyupoBaHHy!0 3aqauy Ha30BeM 3aayeli (1’). 
SamaBliMcb JocTaTOUHO MaJIbIM WaroM A, mpoBeyem B Qr px MpsaAMbix 


‘—kh (k= 1,..., N) um noctaBum sayaue (I’) B cooTBeTCTBHe 3agqauy 06 
mmpenenenun B [0, /] Bexropa u = (M1, ..., Uv) — KaK [Bax bl HeNpepbIBHO 
ju@depentiupyemoro pellieHuaA KpaeBol 3aaun 

Up — Up PY 

| Aptlere + Ogee +Crlle the = “ ; (3) 
j ‘ip ol) RT) ea me (ed (4) 
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> u 
1 
CueqyeT OTMeTHTb, 4TO Ipu k = | mpaBas uacTb (3) UMeeT Buy Pua 


MbI BOCIIOJIb30BaIHCb CJIeqYIOULUMH COKpallleHHbIMH o603HaueHHAMH: 


dy, = Ap (%, Up) = Gata) 


il 
> Of (X, t,; Up, TO) 

Dp = by (x; Up, Ux) = \ — az, 
0 v=Upy 
1 
eA estos aid) 

Cp Ce (XU) = \ - : dt, 
O U=Up 
fe =Te(O) =7 (ts 0,0), te eh eee 


CyulecTBoBaHuve pellienua Kaacca C®) [0, /] KpaeBow 3amaun (3), (4) ZoKa- 
3bIBaeTCA C HCHOb30BaHHem Teopempl Jlep9 u Ulaygepa (°) 0 cyllecTBoBaHHH 
HeNOABMXKHOH TOUKH Y OMepaTOpHOrO ypaBHeHHA Cc NapaMeTpoM 


u =A (u, A). 


Jina 3anauu (3), (4) A (v, A) onpegensetca Kak onepaTop, crTaBaMnit i 
B COOTBeTCTBHe Kaxkomy BeKkTopy v € C2) [0, /] Bextop uGéC®) [0, /] Kax pe- & 
meHHe KpaeBoH 3aqauu 


Up —Up_ 
Ap (X, Me )ttene + De(X, hon, Mex) Wee + Op, NOE fey : a 
te (0) wel) = 0 a eee 


CymectBoBanue A (v, A) ycTaHaBJIHBaeTCH MeTOJOM MHTerpaJIbHbIX ypaB- | 
HeHult. [locate JoKa3aTeIbCTBa paspelIMMOCTH KpaeBoli 3agauu (3), (4) mpH JTIO- | 
60M Kak yroqHO Mawom |h| ycTaHaBAMBaloTCA PaBHOMePHble OTHOCHTeJIbHO Ai | 
OleHKH 


|, v| << Gy EO, ae (5) 


MIpHueM OleHKH c v = O, 1, 2 cnpaBegmupyt B LO, /], a olleHKH c Vv = 3, 4 — 
BuytTpH [0, 7]. OuenKku (5) c NOMOMIbIO HECORKHBIX paccy2KJeHUuli NMO3BOMAIOT 
3aBePIMMTb JOKa3aTeJIbCTBO Teopembl 1. 

Oco6o oTMeTHM CJleyyioulee O6cTOATembcTBO. Kak Olle@HKH, HEOOXOAMMBle IIA 
IIpOBepKH ycJIoBul Teopembl Jleps u Mlaynepa, Tak M OleHKH, HEOOXOAMMBle MIs | 
AOKa3aTeJIbCTBa CXOQHMOCTH pellleHuH WudPepenUMasIbHO-paSHOCTHBIX 3aaq | 
K PeUICHHAM COOTBETCTBYIOWUX KpaeBblx 3ayay (1), (11), (111), momyyatorca no | 
metoyy C. H. Bepnurreiina (°) ananormano ToMy, KaK 9TO JemaeTcA B paOoTax | 
(7-10), 

Tlepexoqs K MHOrOMepHOMy ypaBHeHuto (2), o603Ha¥uM uepes Q = Dx 
<(— co, co) TIpaAMOH UWHIMHAp c OoKoBoli moBepxHocTbio S. OrpannueHHyto 
m-MepHyto0 OOsacTb D Oyjem npesnouaraTb mpHHagexkamleh Kmaccy A) (44), 

Teopema 4, /Tycmo daa (x, t) EQ u u € (— ©, 00) ebinOAHeHD! Hepasencmea 

OG GepateatL) 


Ay NE COTS) (6) J 
O:7 (Xs th) Ge) ae Me GF al (Or —=Aconsti = 0): (7) 
A jfil i—1 
a dan (x, NE Qu |u| < Co, ede Co > 0 — Hekomopaa nocmosnnaa, nepasen- } 
cmeo 
Cols (Ge th i) ae V3 ; 
lj q 
cen Ou eo (8) 


Ecau pynkyuu aj (x, t, u), ax, t, u), a (x, t, u) u ay (x, t, u) nepuoduaner} 
no tc nepuodom T u npu (x, t) € Qu |u| < Co nenpepoienvie pynkyuu (x, t, u),} 
UMCIOU{Ue O2pAHUMeHHble NPOUSBOOHbLE NO X, OO “emMBepmoeo NOPAOKA BKAIOLUMENDL- | 
HO, yOobaemeoparouue no x, u ycaosuro T enodepa, mo 6 Q cyiuecmeyem Nenpepole-| 


Ha nepuodureckaa no t c nepuocdom T dyvkuyusa u (x, t), o6nadaowas erympu Q 
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en pe polBHoLMU NPOUseodHoIMU, exXCOmUUMU 6 YypasHeHue (2), yOCenemeopntoWa;A 
Hympu Q ypasHenuto (2), a na S ycaceuto 


i ee UO (9) 


Cxema Joka3aTejbcerBa Teopembl 4 Takaa Ke, Kak u Teopembl |. 
_ [Ana fokaszatesberBa paspeliumMocTu KpaeBbix 3aay Bua (3), (4) quia HemH- 
JEUHBIX SAMMMNTHYCCKUX CHCTeM TIpuBAeKaetTcA Teopema Jleps u Waygepa. Mpo- 
BepKa YCJIOBHM STO TeOpeMbI OlMpaeTCA B OCHOBHOM Ha alIpMopHble OWeHKH, 
ycTaHopuienHbte [ayyepom u Kayuonnoan (4) ana petienusa nepBoli KpaecBoii 
anayv JIA JIMHeMHOrO 2JIMMTMYecKOorO ypaBHeHua. HeoOxoqumaa yA nomy- 
FCHHA JaIbHeMWIMX OLeHOK PilaqKOcTb BHYTpH Q pelleHHii yYNOMAHYTbIX BbILe 
QNMMNTHYCCKUX CHCTEM YCTAHABJIMBaeTCA C NOMOMbIO pesybTaToB Llaynepa (!”). 
CyemaHHoe Bbillie 3aMeuaHHe OTHOCHTebHO Cnoco60B NOJyYeHHA OLeHOK, 
PApAHTUPYiOUWlUX CXOJUMOCTS Pellenul .WudpepeHiMabHO-paSHOCTHBIX 3ayay K 
pellieHvio HCXOMHOM 3aqauu, COXpaHaAeT cuJly MU B paccMaTpHBaeMoM culy4ae. 
JieBuHO, YTO CC/OpMyMpoBaHHble BbIe PesyMbTATbI ABTOMATHYECKH NepeHxo- 
PTCA Ha OOpaTHble NapadoMueckue ypaBHeHHaA. . 
\. C4ntaio MpHATHEIM JOuIToM BbIPasHTb GarofapHocTb O. A. Oneituuk 3a BHH- 
Mave K HacTostien padote uC. I. Kpeltiny 3a o6cyx enue pe3ybTaTOB 3AMeTKH 
Ha CeMMHape lO ypaBHeEHHAM B YaCTHBIX MpOM3BOAHEIX. 


a) 


Boponexckuh JecorexHHuecKHit Tloctynuso 
MHCTHTYT 28 Iil i961 
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Jloknmagnr Arkanemuu nayk CCCP 
1961. Tom 139, Ne-6 


MATEMATHKA\ 


H. H. SHEHKO u IO. E. BOAPHHLLEB 


O CXOXMUMOCTH PASHOCTHBIX CXEM [JIS YPABHEHHSA 
TENJIONFCBOAHCCTH C NEPEMEHHbIMH KO3®¢®KYUWHEHTAMH 


(JI pedcmaeaexo axademuxom C. JI. CoCoaesoim 31 III 161) 


n. 1. Ina ypapHenua 


m 
0 0 i Ou - 
a > a | (Xi, Lape ~ -) Sins) 5 — 5 Ade hone munis oe en at 
ot Ox; Ox; 


é=1 
MOCTaBHM CMellaHHyto 3agqauy Kou 
U(X ype, @ s 35 Xai, O) S10 ae (2)| 
u (x1, X20 2 oy Xs, 0, Xstiy es ey Xiny t) a fs (x1, ee ey Xs—ty Xstiy » 2 ey Xmy f), (3) 
u(x, BO 5 Gano oer 1 Xstiy ©» «9 Xm, )=g; (x, oe oy Xs—ty Xstiy « « we Xt he | 


Or dynKkunit x (x, 4), P (x), fs (%, 1), gs (x, 4) Oyem Tpe6oBaTb JocTaTouHOK q 
rulaKocTH. 
J\ia pewenna cayaun (1) — (3) noctpoum caexyrouLyto pa3HOCTHY10 CxeMy: 


Ae (ar*4}) uw" = A; [(1 —a@) r*) uw", O<ael: - (4) | 
ee i = Ne oaks a @ (fh, ee ey Hagel (5) 
n n 
Ui ee aWilgay,corigg 1 edge gee (6) 
ae oe 
Ue tsp Ns tlilstydm = Ssijds qigty dm? 


rye mMo10xKeHO 


n ° ° 
job) =U (irhy,++, imhm, nt); 


ts =0,1,...4 (Ms +1); (Vs +1) he =]; 


n 
- ee ee a 


he j 
Az (ar) = E—oB(r); Ai [(l—a)r] = E +(1 —a) B(n; 
BAe > Bs B; = {Bl}; (| 
Bi, = Fady cate 1a Oa Scere 
SACS —leatyy Lest) eleeree) 6: 2 ines imag pices 6) ne im c 


6 ae = 6h See, 8 — cumMBou Kponexkepa. 
Ilo Teopeme SKBHBayleHTHOocTH ('), JIA CxO_MMOCTH Pa3HOCTHOH CXeMBI 
(4) — (6) HeoOxogumo u JoctaTouHO, 4TOOBI onepaTop wara ypaBHeuua (4) 
Ce Ag dor. An (ered (8) 
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HM@J1 HOPMYy, yJOBJIeTBOpsioULy10 YCJIOB KIO 
|Col = 1 +d,t, [dal<K; (9) 
_Kouctanta K ne 3apucnt oT n, t, A. Mbt noKaxKem, 4TO B Halllem clyuae 3TO HMeeT 
MeCcTO. 

n. 2. [IpeqBaputenbuo ccbopMyaupyem pay, Jem. 
" Jlemmal. Jycme A, B— dee cCumMempuxrHele mampuuel; C (e) — 
Mampuya nyuka 

C(e)=A+ eB; (10) 
‘X; (€) — i-i nopmupoeanneni cobcmeennout eexmop C (e); A; (€) Aide 
fi coOcméeHHoe 3Ha4eHUe. 
Toeda x; (8), hi (e) yOceneméopstom caedytoweit cucmeme ypaenerutt 


& 


di, 
ie = = (Bx;, Xi); (11) 
dx, és (Bx;, Xp) 
de. A,— A, * (12) 
k=1,k¥¢0 j 
JlIemMMa 2. Ecau 
bh fst im to 9, Oa, (13) 


} 


: “mo mampuya B(r) umeem nenoacocumeaonote xa pakmepucmuveckue KOPHU, Mame 
‘puya Az (ar) umeem noacocumeabnoe KCpHU, He meHbuue 1, mumpuy 
“Ai [(1 —a)r} umeem Kopnu, He npesocxodsnuue 1, 

'  Jlemma 2 cnegyer u3 emot 1. 


_ Jlemma 3. [ycmo 
: rs = min (Psi, ooighy  Re= MAX (Fei, ighi OL A<A, 
; coo (r.); B= B(R,), 6 Ls ep = S| ae (14) 
— s=1 
a=E—ob; a=E+(1—a)b; c=a;z'a; 
q A,=E—oB, A,=E+(1—0)B, C=Az"Ax 
| Toeda Ona mampuyot 
C (r) = Az’ (ar) Ax [(1 — a) 7) (15) 
-cnpasedauso coomHowenue 
| fel <IC MI <ICl (16) 
. Jliemma 4. [oaoocum 
C, = Az? (ar") Ai [(1 — a) r*]. (17) 
To20a Onn C, (8) umeem mecmo. 
(Col =ICnfG +40), |al<X, (18) 


K ne 3aeucum om n, t, h. 
Ha ocnopanun siemm 1—4 MoxKHO CihopMyJIMpoBaTb CJleqytolllyo Teopemy. 
_ Teopema 1. Onepamop waza C, cxemet (4) ycmotuue, ecau ycmouuue 
onepamop C, u Heycmotiuue, ecau Heycmouduue onepamop Cc. 
4* 1323 


4 


Tak Kak c, C — onepaTopbl c NOCTOAHHBIMU KOSPPuIMeHTaMHU, TO AIA Onpe-|p 
jleneHusd ux ycToliuuBocTH mpHMeuuM KpuTepu Helimana. TlostTomy mMoxno 
ctpopMyJIHpOBaTb CJleqyiOWlM JOCTATOUHBIM KPHTepHH CXOJMMOCTH: 

Teopema 2, Ecautaca<cluudca < Vau 


: 4 
Di RX aR: (19) 


mo peuserue (4) — (6) cxodumca kK pewenuto (1) — (3) 6 cpeduem. 
3ameTuM, 4TO JemMa 3 4 TeopeMbI | u 2 cnpaBeIMBbI TaKx*Ke UH VIA HeEHHeH- & 
HbIX ypaBHeHHit, Oquako B 9TOM CJly4ae KR, 34BMCAT OT Ha¥aJIbHbIX JaHHbIX Hp 


CeTKH HW He OWeHHBaIOTcA 9pekTHBHO. 
Yka3aHHblii MeTOA MpMMeHHM TakrKe WJIA runepOomM4YeCcKHX ypaBHeHHh. 


Tlocrynnio 
2 1 196! 


» UMTHPOBAHHASA JIMTEPATYPA 


ip, Jl. Puxtmaitep, Passocrupe MeTOIE pemieHHA KpaeBbix 3ayay,¥ 1960, 
Crp sole 
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Horaane Akagemunu nayrx CCCP 
1961. Tom 139, Ni 6 


KHBEPHETHKA H TEOPHS PETYJIAPOBAHH A 


B. WH. BAPLUABCKHA 


O CJIOMWKHOCTM CXEM PJIYBHHbI JBA, | 
* fOCTPOEHHbIX H3 NOPOFOBbIX 3JIEMEHTOB 


(ITpedcmaeaeno axademuxom IT, C. Hoeuxosoim 31 IIT 1661) 


CeTb riyOunbl ABa, peaMsylollad HeKoTOpyio sorMyecKy!O (yHKIMIO OT Nn 
‘TIEPEMEHHEIX, COCTOHT U3 k BxomHEIx T1S*, umerwwux ne Gomee n BXOMOB Kax- 
‘Abi, WM OfHOro BEIxoquOoro IID, umeromlero k BXOJOB, ABUIAIOULMXCA BbIXOaMU 
‘Bxogubx 1D, Tlopeyenne kama goro 119 onucpiwaetca BbIpaxkenueM 


n—tL . 
gr = sign (Dd). Egxp my) (2 = 0, 1,2,\.. .. 2 —D). (1) 
i=0 
Tlopeyenne Berxoguoro IID onucpipaetcn BbIpakenvem 
k-1 
z= sign( >) vy: —1) . piece 
/=0 


Ilyctb lormueckand PyHKUMA 3ayaHa MHOMKECTBOM BepWIHH eAMHM4HOTO FH- 
MepkyCa 7, Ha KOTOPbIX yHKWMA NpHHMMaeT 3Ha4eHHe, paBHOe eAHHUlle, U 
MHOXKeCTBOM F Jin 3HaVeHHH (yuku Hyab. [yctb BeKTopb! 


t= (to, Petites baa) eo eth Peer fo OF 
Torga 


kt sae = 
sign pa v; sign (% Eyjtj— nv) ag, ==. be (3) 
= i= 


k—-1 na Ms 
sign [ 4 vi sign ( De Ewii—m)—11| se 
/=0 j=0 


YunTpwaa ycIoBve WesOUNCIeHHOCTH KOOpyuHaT WH KOSPullMeHTOB, MOJy- 


yaeM 
k—-1 na—1 
Y we sign( >) Et; —ne) —0 0, f 
[=0 i=0 (4) 


n—1 


Idee 
— >) vsing (> Byfj— ae) + 0>4. 
ij=0 


/=0 


Peutenne cuctempt (4) oTHocuterbHo v, &y, 1, 1, k(t =0,1,2,..., 
k—Il;j7=0,1,2,...,2—1) gaer monHoe onucanHve ceTu ruiyOHHbI Ba. 


_CyulecTBeHHbIit uHTepec MpescTaBAAeT OlleHKa BeIMYMHbI k cBepxy. 
* lute) = MOpOroBblit 5JIEMeEHT — 3JIEMCHT, MOBEAEHHE KOTOPOTO ONpeAeACTCA BhIPAaKeCHHeM 


yn—l 
y = sign ( > Bee (cm. ()); B HHOCTpaHHOw WHTepaType — amemenT «pemeHHA donbmun- 
j=0 i 


CTBa» HJIH S/IeEMeHT «OasJIOTHPOBOURBIX YPH». 
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Ha30Bem j-M APyCOM OTHOCHTeJbHO BeplIMHb! 7 B EMMHHYHOM N-MepHOM TH-} 
llepkKy6e MHOXKeCTBO BeplwHH 571 oTmuyuaiouuxca oT J jf KoopyquHatamu (J —F 
Homep Bepuuub! f). BepuimHa ABAAeTCA CBOMM HyJleBbIM Apycom. Bepuimua i 
ABJIACTCA N-M APYCOM BepLIHHH! 7. 

Teopema. Jlza m06ux T u F cucmema (4) umeem pewenue npuk <n 
(0602 n0eu4ecKaA (byHKYUA N NepemeHHbLX peaausyemcA cemoto e@nyOuHol ‘Gea 
cocmosuiuell He 6onee 4em u3 (n + 1)-eo IT9). * 

Jloka3aTeabcCTBO. PaccMOTpuM YeTbIpe ciyuad. 

Cayuad 1. Iycth mynkunsa @ (xo, x1, ..., X21) 3aaHa MHOMKECTBOM 
T, COCTOAULUM 43 27? “30HPOBaHHbIX BEKTOPOB f. Takaa (yHKUHA MOKeT cate 
fpecTaBleHa KaK CyMMa i ep eseene no Monies me 


Ecau n = 2p, to T = U ‘it uF = U 417, rae I Homep HeKoTopoli Bep- | 
j=0 j=0 F 


P- 913e DANY. 
mun f 6 F. Econ n = 2p +1, To pee AD abd Ti IIpH Tex Ke | 


fonyulenuax oTHocutembuo J. Ilyctb ig = (ao, Qi, . - -» @n—1). Ecau "S; — 3B¢3- 
ja c Bepwunott J, OTAeAeMaA FHNMepmMIOCKOCTbIO C ypaBHeHHem: 
a—1 n—1 i] 
3 (= Dx; — 3) ay tr = 0, 6) | 
/=0 j=0 


TO HeTpyHo yOequtsca (*), ato “S; = |) fi, oTkyna 7 = “S; (\"* S;. Tycrp 
i=0 
= 2p, Torga 
[ee p— lee == 
T=U AM =U PMS, "S)). (6) 
i=0 i=0 
3aMeTHM, 4TO 
'Si(V US, = Sp S71), oe 


Torga B (6) nox 3HakoM OObeqNHeEHUA MOTyT ObITb O6pa3OBaHbI BCe BOSMOXK- 
Hble MepecedeHuA H3 N 3Be3], BXOAAWINX B (6) no TpH. HetTpyQHO 3aMeTHTb, 4TO 
Takad PYHKUMA OT N 3Be34 peaslH3yeTCA NOPOFOBbIM JJIEMeHTOM C yCJIOBHeM BO3- 
Oy2KeHHA 

jp! 
— > (— 1) -!sy>3 — p, (7) 


/=0 


rye n = 2p. Tenepb nyctb n = 2p + 1, Torga 
p oF p So 
T=U AIP =U OS 4S). (8) 
j=0 i=0 


Buipakenve (8), aHaloru4yHo BEIpakenuio (6), MOKeT OLITh MpefcTaBseHO 
B Bue OObeqHHeEHHA C, BO3MOXKHBIX MepeceyeHuli U3 n 3Be3f, No Tpu. B 3TOM caly- 
yae BbIxXogHOH ITD jomKeH O6maqaTb ycloBMeM page ae 


n—1 


YE! -'s,53—p, 9) 


=0 


rye n = 2p stole 
Cayuaw 2. Mycts yuku P (Xo, X41, .. ., Xn—1) 3aaHa MHOMKeCTBOM 


T, cocTosuluM 13 m < 2"! BekTopos ¢. B 9ToM culyuae BCerya CyllecTByeT Bep- 
iiMHa t € F Takas, To 


| TS; ome 
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_Hoonpexenum tbynkunio@ (Xp, X1, . . ., Xn—1) Ha Apycax He Bolte (n — 1)-ro 
OTHOCHTeNbHO / TaKUM OOpa3oM, 4TOObI NosyuHsacb MUHHMAaJIbHaA C TOUKH 3pe- 
HUA UNCJa Bepwulun, “peauluayemas oguuM IID spesga., Ecnu) D1 — MHO?KECTBO 
BepwluH, Ha; KOTOpbIX MpoBoUsocE oe tar ro Tt | Dy = "Cy one 
; C; — ynomanyras bile 3Be3qa, Torga T = Cy () Di. Muoxectso .Di. cot 
epxKuT Bepunny 7, i, KOTOpas’ ABAAeTCA Bepulnioii SBe3/\bI *Cr, BKJUOUAIOWeH 


Bce BeplIMHEI, BXOJALIMe B D, i nexkantne Ha (n — 1)- -M Spyce OTHOCHTebHO 
Bepulunnt I. 83e3ya “Cr Cone pxHT TakoKe BepulMHt, ‘TIpuHaqMexkauue Dy ui mes 


*KalHe Ha (72) -M ipyce oTHOCHTeNbHO BepluIMHbl /, MuoxectBo ‘Di Moxket 6LITB 


pencrap.exo B Bue D, = 2C; |) Dz. Tocaeguee pa3OueHHe, O4eBHAHO, He- 
OMHOSHATHO. M3 Bcex BO3MOMKHbIX pasOvenu cylecTByeT fo Kpalineli Mepe 


AHO TakKoe, ‘uto ecau D, 1) 17? +0, To of One i Di'(\ Ai” =! DPT) a 
rorya, TaK kak D, (\?C; = Dz, to Dy 1) ar? = 
| qoonpeyenum MuoxectBq Dz jo eae “TS 3Be3IbI Tak, uToOn! 
‘Cy () ig: = OP tes Gy, =|D2 | De we Dy "Ci al Due Torga aHasOrH4yHo 
ckasanHomy ppuue, Ds = *C> LJ Da, npuyem Da (| Ay t= 0. Ouesuguo, uTo 


He Ooulee itp 3an maros Mbl MOJIHOCTbIO eae MHOXKeCTBO 7 Kak (PyHKLMI0 
‘fn 3Be3/, T. 


| Te, eC UCC NEU Le 19 0. 0] 


Mopmysa (10) onpegenser peanusyemyto onnum TIS bynKuuo. V3 cbopMybl 
(10) culefyeT, YTO B STOM Culy4ae CeTb COCTONT HE Oonee uem 43 n -+ | noporoBbix 
“9/1eMeHTOB, 

Cayuan 3. Tlyctb byuxnna @ (x0, X1,\. « «| » Xn—1) 3ajjaHa MHO%KeCTBOM 


a, coflep»Kauum m > 2" pextopos. 'B stom caly4ae MHOWKeCTBO F cogepxkut 
2 m< aa " BexTopos f. ‘Torga corjacHo mpedbiayulemy’ ‘caAyuaio pyHKunAa 


© ra ie. +, Xn—1). peaMsyeTcA CeTbIO, CocToAulel He Sosee 4em “3 n + 1 
at1D. Crpyxtypa STOH CTH ONMCbIBAeTCA BbIPaKeHHeM 


: $e Be Ba) = sien [Sw sign (Bs 4)—1], 
: | t=0 a0 


‘tae k <n. 3ametum, uto 1 — sign A = sign (— A — }), a TaK kak 
: tH (Xo, X11, 2 2 95 4n—1) =] —— (Xo, Nyy 2 0s X¥n—i)s 
>TO i 

—E 


@ (X0, Ky. «4 Fn—a) = sign|— 3 sien (5) tus —m.) + i— 1]. 


4 €. HB 9TOM Cylyuae TpeOyeTca He Gomee | yem n + ITI. 
Baca yuau 4. Ilyctb dynkuna @ (Xo, x1, ..., Xn—1) 3€0aHa MHOXKCCTBOM 
-T, conepxxauum 2"—* weu30u1MpoBaHHbIX BEKTOPOB f. ‘Tora uMeetca no Kpalinet 
Mepe OHH OJHOMepHbIN noAKyO, Mocle yAaseHvA KOTOpOrO NoviyyaeM PyHK- 
UH10, paBHyto eANHULle He Oosiee YeEM HA N — 2 APycaXx OTHOCHTeJbHO HEKOTOPON 
BePUHHbI £ H TpeOyr1olly1o Avia cBoeli. peamu3allMu, corsacHo cmyyato 2, He 6o- 
nee n IID, T. e. HcXoqHaA CyHKUHA MOKeET ObITb peaIH30BaHa CeTbIO PIyOHHEI 
ypa, cocTrosulei He Oouee uem u3 n + 1ST. 
Takum o6pa3om, TeopeMa JoKa3aHa Jia M000 JIorM4ecKoli (PYHKUMN 7 ne- 
PeMeHHBIX, 
_ Pacemotpum npumep. Ilyctb tbyHKUHA (Xo, X1, Xo, Xs, X4) 3aaHa MHOKe- 
ereom ie = (31, 29, 23, 28, 26, 25, 19, 13, 7, 20, 18, 17, 10, 6,3, 8}. .B taba, 1 
‘BepUIMHBI Ky6a pacnowviowKeHb!l NO ApyCaM OTHOCHTeJbHO BepwHHbI 31, CunTes 
MpOBOANTCA corjiacHo clyyaio 2 Teopembl. B TaOmule NpuBefeHbl 3HaVeHHA 
1807 


Ta6nunat 


a 
Pat fo bt | a) ala Oe ae eee | 
Oude d Lode eSO olialafoflol1|4]of{o]o] so § 
1 Oo fon Gog ha Po Pe ore Pere Toe aotcr ae 
44.0 40% duane clio] eal ae hoe tuo io) Bo Gale A oie 
Re ea hee 1|41o0lvl ol 44 @ Paelod orate 
rie ar Bae (es be olatlaltolots{4t{olol| of totoo 
OO 4 4404. BS ¢ bart a ba Pombo 4a oi eres 
G4 0.4 aeitae sha lolat ol @ lo.) 4 |e l ob totem 
1°06 O41 4 lh 5 at41614 10. S 's0.1 O 1t 1)01 topnemn 
6 4-4 Oia ale o| 4141040 4-0] 0°} 4 1 ednoub cota 
1.04.04 | 24} 51.0) 4.) 4 [0 10 |.ObOahet [edad hnsogto me 
(450 0 4 te r}/itola{atolol4|4{o] s1010 - 
ogra eg Aah Pag of1}42{olo]1}410}01] 0} 40100 | 
10 4.4.0 A 48 L{ 4}; ol}s}o} s/o} 4} 4} 0} so10 F 
1°46. teGe | od old 4 OloOid | 4.10607 0 OF tolan 
fog oer ge Ge 11410 1} 4 ololat4a] ol 4010 
} , 
HOO 4.0 | ee ol1tt1{ol]olof]o}1414 | of 410010: 7m 
00101 1 2 1}1totl4i42{olol41410} 41010 4m 
Oh WO 4 eae 11, 4h oQeblided dial SOndia Aleman eM \ conan aun 
coo BO cd Nady 4t410.4.) 4/00) O04 ot) ot dsotn 
004140) 421, )0]4 1270) 0 1° e144" lo 10010 em 
BF 4p to (las 111)0141!0|4 O12 | 4.) oaemume 
err ie te et of4a}1}tololo}oj}4+41]o} 40010 || 
4 4 0 0 ie 1} 1 diOc) 4.) 41.0 foe etal ao lege tau 
1.8 4 Ooo 4S Oo} 0) 0) eee | gaa ei ners 
eeu ye 1}2tolalalotol41i4]ot 4010 4 
0 0 GG 4. wee 010] oda tao) o leolserk solo coins 
0:50.80 040 Oly ae 1 | 4 1:0: led- | dickce dgimhnoalek eo amddione 
0,0 4.0 0.) 42-4540 | 6 | 0 et todo Oe ahed 2 easton 
OM G1 Oo hires 01/0101 4440 fo 4-4 14-109 o1010 
i0\46e'0 OVre 4 010) O87 eae feahian Ty ¢olvpeeigiong 
6 oO Dioap 0 | oo | 0 | 0 Ja | | o | o|4 Ji fo 01040 


SBes, M oonpefesaromMx MHOxKecTs D. B noceqHem cTom6ue TaGMKUbI IpHBe- 
AecHbl KOMOMHALLMM 3HaYeHH yHKUMi, COOTBETCTBYICIIUX 3Be3]aM, onpejleJint0- 
uve Mopesenve Bbixojnoro 119. Ucnon3sya meroguky padoti (!) merKo nosy- 
4HTb Mapametppl Bcex [19 cern: | 


Y1 = Sign(%) + 2x, + xX, +3x5 + 2x4 — 3), 
Yo = Sign(— x9 — %, — 2x, — 4x, — 2x, +4), 
Ys = Sing(Xo + 3x, + 2x2 + 3x3 + Ma ea) 
Ys = Sign(— 2x9 — 3x4 — 2x — 8xg— & 7), 
Ys = Sign(% + 2x, + 2x_ + x3 + 2x4 —7), 
P(Xo, X1, Xap Xa, Xq) = sign(yr + ys + ys + y4 + ys — 9). 
JlenuurpaycKoe oTpeneHvie Tloctymuio 


MaTemaTuueckoro wuCcTHTyTa uM. B. A. Crexnopa 25 II! 1961 
Akagemun wayx CCCP 


UMTMPOBAHHAS JIMTEPATYPA 
'B. VU. BapmascKkud, JAH, 139, Ne 5 (1961). 4 
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Jloxnage Anxagemuun nayr CCCP 
1961. Tom 139, Ni 6 


KHBEPHETHKA H TEOPHA PETYJIMPOBAHHA 


10. H. KYPABJIEB 


AJIVOPHTMbI YHPOWEHUA AW3bIOHKTHBHbIX 
HOPMAJIbHbIX ®OPM KOHEYHOFO HHAEKCA 


(JT pedcmaezexo axademuxom C, JI. Co6oaceoim 4 IV 1561) 


B HacTostneh 3ameTKe HCHOb3YIOTCA NOHATHA HW OOO3HAYCHHA, BBeJeHHbIe B 


25). Bmecto cOosnayenna o [S (9, N)] mer BBegqem Gomee ectecTBeHHoe 
o6osnauenue —p [%'”, S (9, KI. 
Vispectuo (*), uTo B Kacce ayITOpHTMOB KOHeYHOrO HHJekca He CyecTByeT 
aJITOPHTMa, KOTOPbI Win BCeX PyHKUHH amreCpby moruKH / Mo CcOKpalleHHoli 
A. u. . R; nossonseT noctpoutb JW. uv. cd. (M;),.,. Bmecte c Tem amropHTMb! Ko- 
HeYHOFO HHJeKCa NO3BOUIAIOT B PxAe CJyYaeB NPOBeCTH 3HAYUTebUbIe yIpolle- 
HHA COKpalieHHoH J. Hu. d. B nacToamlel 3ameTKe U3y4aIOTCA aITOPHTMb! KOHE4- 
HOrO MHJeKCa, NOSBO/AICIIHe MpOBECTH MAKCHMaJIbUuO BO2MOXKHbIC YIPOWeHHA 
So e-De 

IlpuMeHenve Takux auropuTMoB K cOKpalllenHor 7. uw. cd. RM; nosBouserT 

omer tp, (37, .. 4 (pe, 6... Oy SER Dn DM), 2...) 


oOayawuive TiaBHbIMH CBOHCTBaMH COKpalleHHOH J. H. @.: 


Ps )y: = ee ai Ris 3.3 

aye, (Ot), FS 1,2, . 2, Ry 

3) OKasbIBaeTCA Tak Ke, YTO MIPHMeHAA K COKpauleHHOH yf. H. cb. Mt; avro- 
PHTMbI HHeKca fk, HeJb3H MOMYUNTb J. H. t. Gosee mpoctyio, sem (My)e- 

Ilyctp ®;— cokpaijennan fA. H. *. dyHKunn f, cccTaBseHHaA M3 HeOT- 
MCYCHHBIX KOHBIONKUNH; ®;(A), M;(B)——cOpasyr R; B anroputmax A nu B 
cooTBeTcTBeHHO. Mp cKaxeM, TO HMEECT MECTO HEPpaBeHCTBO ALB, 
ecM JIA Bcex f BbINOMHeEHO cocTHOUIeHHe PM; (A) > MR; (B). 

Aarcpum™ A wuHfekca Fk Ha3biBaetcA k-MaxKOpPAHTHDIM, CCIM AA 
BCHKOIO avroputma B urgexca k umeeT Mecto cooTHouIeHHe A > B. 

Ecau Bce airopuTMbl, nopoweHHbie yHKuuel P, k-MaxkopaHTHb!, TO PyHK- 
MIO @ TaKwKe HA30BeM k-MaKOPAHTHOH. 

SameTuM, 4To ecu anropuTm A mMopox ed MOHOTOHHOM PyHkMell P HM AB- 

_ aiseTca Rk-MaxkopaHTHbIM, TO (yHKUMA @ k-Maxkopantua. 


Ilepexoqum Kk mocTpoeHvio k-MaxKOpaHTHbIX PyHKUAH Pz iy, sy”, RI 
(ke =1,2,...,m,...). BKonctpykuuax ucnomb3syem cbyakunu f (x1... Xn), 
OlnpefeseHHble Ha HeITyCTOM MOJMHO*KECTEe MHCMecTBAa £, BCeX REPU fl-Mep- 
Horo eHRHUHOTO «KyCa HM MpHHuMaicvine snayenua O u | (’) (ue BeIOsy 
onpejesennbie (yHKUMM asireCpbl JOruKy). 
Tlyctb 3aqano Henyctoe MHoxecTBO S PyHKUMH areOpbl AOPMKH HM He ECIO- 
AY Onpesenennyrx cbynkuuli amreOppi soruKu. Konpwonkuna Y oOmagaer 
cBOucTBOM (0) OTHOCHTeIbHO I, ecu BM cyulecTByIOT PyHKunH /i i 
ie Takne, uTo YU E(N)oyy WE R)sy. Kowpwonkuna % OOMTaMaer 
©BOucTBOM (1) orHocnTenbHO M, ecau: 1) Ama Bcex f us M HMeem 
YE(R)ayi 2) B M cymectByior dynkunu /i u /2 Takve, ¥T0 WE (Mp) vy, 
YU ¢ (By) nace Konponkunn Y% oGHaQaeT cBOHCTBOM (2) OTHOCH- 
TebHO M, ecuu juin Bcex f 43 M umeem YE (Rj)5,,,. KowpionkuwnA Wo 6 - 
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nagqaeT CBOHCTBOM (8) OTHOCHTeEMbHO MN, eC WIA BCeX i hae BBI-) 
( 
NomHeHb! cooTHoweHHA WE(R)yy WE (NA), y- Kowpioukunsa XY” 0-68 
NawaeT cBOHCTBOM (4) OTHOCHTeIbHO M, CCM AA BCeX f uz M BBI-|) 
NOIHeHO COOTHOWeHHe Y E (3) A ate | 
Onpengeneune. KonbwxkKuHIo of? SFC 10, 1. 2.8146 (pyHKILMIO 
f uHazopeMCOTMaACOBAHH BIM 4H, CCIM BBIMNOHEHO OMHO H3 yCJIOBHH 1) — 
Bi DY f= 0; 2 f= L- MER 3B f= 2) Ne Os 4) Te 
WE (Vom aw é (3) aa 6) eat pee ae (2) oe BOS KOH BIOHK- | 
ani (ol, of). 0% we Ff cormacopaul, ecau Bee Mf!) (i = 1,2,...,D 
coracoBaHbl. 
Ilycrb ®;— cokpailennad J. H. cp. cbyHKunM anreOpp aornKu f (x1, .. 


. Xn), WER vw Se(U, NR) = 1, BYP, ..., Bi} — raaBuas] 
oKpectHocTs k-ro nopagKa KonpionKunn Y” By. Hw. cd. MR, (So (4 ,)= | 
a gf j 

Waste uepes Ky (%”, Sp, Nj) MHoKecTBO cbyHKuM anreOpbl OrHKku |p 
p: (M1, -. +) Xn) Takux, to: 1) M [S, (9, Ry)) = M [S, (0, RI; 
2) pu Sp (4, N) cornmacopantt. Konpionkuna 4” o6naqaer oTHOCHTebHO | 
Kn (U, Sx, Rj) oHMM U3 cBolicTB (0), (1), (2), (3), (4). | 

OnpenenuM CyHKUHH Qp cy”, Se (af, Mts)); fe av ley x aes gh hs rime 
AytouluM oOpa3om: 

4” oonagaer oTHocutembHo K, (4, Sp, M;) cBolicrBom (i), i €{0, 1, 2, 3, 4}; 


pe (0, Se (WP, BY] = (0. (1) | 


Teopema 1. ynxyuu gy (YX, S, (0, M;)] monomonnol (k= 1.2,... 

V3 Teopembl | cneqyetT, TO BCe aJITOPHTMbI, NMOPOXKAeHHbIe (PyHKUHeH Pg, 
SKBUBaJICHTHbI. Mb! OyeM TOBOpHTbh NOITOMY O6 OAHOM aJITOpHTMe, NoporxkeH- 
HOM (pyHKUHeH Py, H OOO3HAYHM ero Yepe3 Ay. 

TeopeMma 2, PyvAkKuyuu Pp U, CraedogamenvbHo, an2opummol A, AbASIOMCA 
R-MQOCOPAHMHoLMU. 

I]pumenaa K 2; anropuTMbI, NOPOKLeHHbIe (yHKUMAMH Gy, Po, . . -» Pmse « « 
nomyuaem Q. H. @. (R)i,..., (Rm... +, OOMagaioune cBolicTBamu (1), 
(2), (3). 

SaMeTuM TakxKe, 4YTO Aa mo6oro m>O naiigetcs cynKuua f (x, . 

-5:Xaim), Takaa, ato M [(8)in \ (Up)m) nemyeTo. 

Bpruncaenne P,, OCHOBAHHOE Ha OMpegeenun (/), CBA3aHO C GO/IbULIMMNH Tpyd- 
HOCTAMH. Hu>ke MbI nocTpouM dyHKWMH Pry k=1,2,...,m,..., Mopoxkgato- 
uve Oovlee ClaOble, YM Pz, AIFOPUTMbI, HO Gosee NpOCTO BbIMMC/IAeMbIe. 

Hycrs MER, w Sp (2), 2) = (9), BYP Soy (Oe et 
= cy, gf’), caer of}. a ae 

O6o3HauuM: 


; i 
Mz (%"”, R;) = U. Ng, VU Na | 


Dp 
Mp1 (UM, R) = im Ny, YU Ng Mart,e= Me\ Me. 


MuoxecTBo Bcex MOAMHoxecTB’ M,_1,, O603HauHM Hepes Mp1, 4; MHODKe- 
‘TBO BCeX BeplIMH M-MepHOro eMHNGHOrO KyOa OOO3HaYMM Hepes E,. KaxkqomMy 


‘QIEMEHTY Ma U3 Mr—,~ COMOCTaBUM He BCIOAY ONpeseteHHyio (byHKuulo au- 
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‘reOpbl JIOruKH: 
1, ecm (x1... Xn) € [Me (UW MB) \ Nal 
P(t... Xn) = 10, ecam (xy... ta) € En \ Ma (HM, 2), 
He ollpeflesena, ecw (xX, ... Xn) E Ma. 


a lonyennoe TakKMM OOpa30M MHOx*KecTBO dbyHKuM O6o3HayNM Yepe3 {Fu,}- 
‘Boyenum u3 {Fmu,} Bce PyHKUMH, C KOTOPbIMH CormacoBaHbl KOH bIONKUMH 
”, Biv), : Bi? MuoxkectBo TakUX PyHKUMH O6o3HaUHM Hepes {Fsm,}. 
oe agen Pe CeLYIOULUM o6pa3om: 

9) o6nagqaer OTHOCHTebHO {F'sm,}: cBolicTBo (i) (i € {0, 1, 2, 3, 4}). 


Pe [M, Sy (MW, N)] = (A). (11) 


 Teopema 3. ®yxxyuu gr.k = 1,2,...,m,.. ., MOHOMOHNHEL. 
| Tlomp3iyacb onpegeienvem (11) HetpyqHo nMocTpouTb amropuTM JIA BLIYHCse- 


» BpijlesiMM B MHOxKecTBe Mz Bce TOUKH, OTCTOAUIHe OT M,_,,, Ha paccTos- 

tHve He Ooubute 1 *. TomysenHoe muoxwKecTBo oGo3sHauuM uepes M}_1.U 
1 

Mp-1,k- 

Teopema 4. Ecau oxpecmnocmo S, (%', R (x1... Xn)) maKkoea, 4mo 


1 L 
mnooecmeo Mp1,.p Y iba, COOLpHCUMCA 6 MHODCECMEe bepULUH epanu pa3- 
MepHocmu m um <n — 2, mo 


pe 18, Sp (4, R (xr... Xn))] = Ge [N, Sp (MM, NR (x... . Xn) ). 


Oxpectuocth S, (9%, R(x, ...Xn)) Ha30BeEM HeBEIP OK Menno 


MN 
¥ 2) (OE, Mm), ecmu B Sx (of ®) Her konpionkuun %) taxoli, 4TO 
Nx SC Mp-1,z. 
Teopema 5. Ecau S, (%'”, 2) neevipoocdena dan (U, R (x1... Xn)) 
“u mHooecmeo M>_1.p U Mp1, Co0epoxcumcn 6 mHOseCMéGe GeplLUH epanu pa3- 
MepHocmu He éebiue n — 1, mo 


rest 


Pr ro, S; en N)] - Oe por”, Sz (u”, N)]. 


Le aa eid 


Teopemst 4 u 5 yka3bIBaloT YCOBUA, MPH KOTOPBIX Qe H Pz COBMAMaoT Ha 
anno oxpectuoctu S, (%”, N). B aTHx ycnoBuax BBbINHCMeHHe Py MOXKHO 
TIPOBOAUTh Ha OCHOBaHHH OMpegeenna (11). 


~*~ 


VWinctutyT matemaTuKuW C BBINHCJHTEIbHEIM WeHTpOM Toctynuso 
; Cu6upcxoro orgenenua Axagemun nayk CCCP 3 II 1961 
' UMTHPOBAHHAA JIMTEPATYPA 


7105. Ky p: apaes, Tp. Matem. unct. uM. B. A. Crexnosa AH CCCP, 51, 143 
41958). 210. HW. Kypasaes, JAH, 132, Ne2 (1960). %10.H. Kypasaes, 
JIAH, 132, Ne 3 (1960). 


n 
Pp (a.0 B) >) la;—Bz|(a=%. ae apy)» be (Bie. -By))- 


t=1 
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Jlonnagmn Axkagemun ttayr CCCP 
1964. Tom 139, Ni 6 


KHBEPHETHKA H TEOPHA PET Y/JIHPOBAHH & 


A. 2. TAJIAHLLEB 


OB AJITEBPE MOTEHLL.MAJIbBHO-HMNYJIbCHBIX Ch bEKTOB 


(II pedcmaeaexo axademuxom B. A. Tpanesnuxossim 12 IV 1661) 


1. pu rorvueckomM uccieqoBeHuu pe3Hcro pola CObeKTCB COBINHO HHTepe 
CYIOTCH JUCKPeTHbIM MHO?KeECTBOM CBOHCTBEHHEIX KM CocTOAHHH. Mpl orpaHu4uMy 
CA 3]|eCb paCCMOTPeHHeM OObeKTOB, JIA KaXOTO U3 KOTOPBIX Pa3JIM4aIOT HE 
Goulee 4eM Ba CocTOAHHA (CCo3HataeMbIX CCbINHO Hepes 1 uC). Bynem npegnona 
raTb, ITO HH@OpMallNs O MOBEACHHU TAKUX COEEKTOB EO BPEMEHH CCJIEKAETCH B COP} 
MY KBaHTOB: HHBIX CMFHAJIOB, THMMUHDI COpasell KOTOPbIX NoKa3au Ha pre. law 
[looxwKNTeIbHaA OpAMHAaTa rpaduka oTOOpaxkaerT coctosuve |, oTpHuatestbHaA— 
coctosHve 0. Ha 3Tom prcyHke MpefscTaBsieHbl BCe XapakTepHbie OCCOeHHOCT 
NOBeqeHHA COBEKTA B Ma JOM, T. €. B OKPECTHOCTH NPOK3BOJIbHOrO MOMeHTA 
Bpemenu. Ilopeqenve oOtekTa, MmcycOnce NcBeseHHIO B MOMeHT BpeMenu 1 
cOo3sHayeHHoe uepes !1, HA30CBEM NOSUTUBHBIM HOTCHWHNAAOME 
Ilopegenve CObekTa, NOACOHOe NOEeJeHHIO B MOMEHT BpemeHH (2 H COCOsHaYeHHOGE 

yepes 01, HAa30BeEM HE TATHBHEM UME 


th ht t ts ny a1bcom. [lopegenne o6bekta, noxodnoe 
ee en ee ee MNOBeCHHIO B MOMeHT BpeMeHH fs HW COO3Ha-# 
aL Op 404 40 a, yenHoe yepes Ai, Ha30BeEM 1103 U TU BH BI 
4 G4; j nmepexojom. Ilopeyenue cObekta, 0 


: oOnce MoBeseHHIO B, MOMeHT BpemMenH fa Hye 
ep? | +] =: 6 oOosHayeHHce vepes Oo, HA3S0BEM HETaATHB 
HbIM 1NOTe€HILH awa OM. IIcBeqeHue COD-# 

; iis eKTa, MO0OHOe MOBeJEHHIO B MOMeHT BpeMe 
dZ . Hi fs M OOO3HaueHHOe Yepe3s lo, Ha30BeM TI O-## 


ae ' SHTHUBHEIMH MNYydJbcom. Tlopegenne 

iZ SSErnny mes was! (Pane te cObeKTa, NosCOHoe NOBe{eHHIO B MOMEHT Bpe- 

ne ae .. \ Menu fe H OGO3HaueHHOe Hepes Ao, Ha30BeM 

ee eo HeraTHBHBM fiepexogom. [Mm- 

| TLYJIbCbl H Mepexoybl HA30BeEM CO OBIT H S- 

pean MH 0ObeKT a. Byjfem cuntatb, 4TO NOTeH- 

UHaJIbl M COObITHA CYTb B3HAYCHHA HEKOTOPOH 

JOrHyeCKOH NepeMeHHOM, KOTOpble OHa| 

MIPHHHMaeT MO Mepe TeyeHHA Bpemenn. Hasutio mectTb 3HaYeHHH, OOpasyicUAX| 

adapt {11 Qo lo O: Ai Ao}. Tepemennyn, IIpHHUMAaICHLyi0 3HaYeHHA U3 STOOP. 
amauta, Ha3soBeM NOTCHUHATbBHO-HMNYAbCHOH Aornuue- 

CKOH Ne peMeHH O i. OOtexkthl, onncEIBaeMble TAKOTO pojla tiepeMeHHBIMH, | | 
OyfeM HasbiBAaTLNOTeHULUaA bHO-HUMNYAbCHH MH OO bDeEKTAaAMH. 

Mbit romaraem, 4To MoTeHILMaUTbI M COObITHA NICCTYAMpyIOT CleMyiculMe mpa-f' 
BuJla NOBeECHUA NOTCHUMAJIbHO-UMMYJIbCHOFO COLEKTA B MaJIOM. a) 
1,1. Ecau ¢ momenm epemenu t covexm Haxcdumca 6 nomenyuare 11, mo Ha} 

uHMepeane 6pemenu, CCOepocauem mcmenm t u He MeHeULEM HEKCINCECeo GuKcu-h} 

Epes UHMEPEANA G, COTEKIN MaKe HAXCOUMCA B NC menuyuare \1. , 
»2. Ecau 6 momenm epemeHu t COtCEKM HAXCOUMCA B ncmenutaie Oo, mo na 


uxMepeane, codepacaujem momenm t a) 
Uu He MEHEWEM G, CODEKM MaKe mca 6 
nomexuuane Oo. as a ita 
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| 1,3. Ecau 6 momenxm epemenu t npouszowno cobeimue lo, mo na UHMe PBAAAX 
a — q, u(t, ¢ + q) c6zeKm naxodumca e@ nomenyuane Oo. 
_ 1,4. Ecau ¢ momenm epemenu t npousowao co6oimue 01, mo na unmepeanax 
— q, t) u(t, t + q) o6vexm Haxodumca 6 nomenyuase 1. 
1,5. Ecau @ momenm epemenu t npousoutao cobeimue Ai, mo na ume peane 
(i — q, t) oOveKm Haxodumca 6 nomenuuare 11, a Ha unmepeane (t, t + q) —e@ 
nomexruuane Oo. 
1,6. Ecau 6 momexm epemenu t npousoutao cobomue Ao, mo Ha unme peaae 
Mt — 9, 1) 002K Haxodumca 6 nomenyuaare Oo, a xa uMmepeaae (t, t + q) —e@ 
fomenyuane 11. 
M3 npasyl NopeyenuaA B MaJlOM CJleyyer, YTO MHTepBa BpeMeHU MexXKIy JI0- 
pObIMH COODITHAMA He MOxKeT Obirb MeHbWe (AKCHpOBaHHOrO MHTepBana g. Jaa 
DIMCaHUA NOTSHUMaAIbHO-HMIYJIbCHBIX OObEKTOB LesIecooOpa3Ho BBeCTH KBaHTO- 
‘BavHyiO WiKaly BpemMenu. Ilomaraem, 4To coGsITHA MOryT MpOUCXOJUTb TOJbKO B 
|MOMeCHTbI BPCMeHH, COOTBETCTBYiOULMe WesIbIM YNCaM. Ip 3TOM HayabHaa Hi 
KOHCYHAA TOUKM MHTepBasa, HA KOTOPOM paccMaTpHBaeTCA NoBeseHue OGbeKTA, 
ANA coOsIraA UcCK/.o1a:0rca. B 9TOM CAy4ae Ha HHTepBase BpeMenu m-q (m — 
efloe 4UCO, q — eq AHuWa BpeMeHH) MOTeHILMaIbHO-HMIlyJIbCHaA MepeMeHHaa 
OAHOCTHIO OpeyeAercaA CBOMMH 3Ha4eCHHAMH B MOMECHTHI BpeMeHu I, 2,... 
..,m— 1, 
OTrfedbHbIX MpelcTaBuTedei MHOXKecTBa HOTeHILMaJIbHO-MMMYJIbCHBIX TMepe- 
MMenubix 0003Ha4duM 4epe3 Zi, Z2,..., Z, (MepemeHubie Tuna Z). J[Be mepemeH- 
Hble Z;u Z,paBub (Z; = Z,), ecau A MO00rO MOMeCHTA BPeMeHH UX 3Ha- 
Meuvia copnayaior. M3 muHoxwecTBa NOTeHIMaIbHO-HMMYJIbCHLIX MepeMeHHBIX 
BbIJeJIMM KOHCTaHTHEI § H @). [leppaa ya BceX MOMeHTOB BpeMeHH paBuHa |1, BTO- 


pad Oo. lorenuuanby0-umnyIbcHyIO HepeMeHHyl0, y KOTOPOM OTCYTCTBYIOT HM- 
@YIbCh, HASOBeEM MOTCHUUNAMbHOH MOrTruHUYeCKOH Nepemer- 
HOH (MepemenuHod Tuna X). [lorenuuamtbHo-uMMysbCHyI0 MepeM2HHY1O, Y KOTO- 
DoH oTcyTcTByeT noTeniMar li, HAI0BeEMNO3HTHBHO-UYMAYAbCHOLH 
WiorvyecKo Nepemenuoli (nepemennoii Tuna Y1). Ha unTepBauie m -q peau3yetca 
akcHuMyM 2-3” nepemeHHbIxX Tuna Z, MaKCHMyM 2” TlepeMeHHbIX THMa Xu 
‘MakucMyM 2”) neaemeHHblx Tuna Y?. 
) 2. Viccaenyem tbyHkuuu OT MOTeHIMabHO-MMMYJIbCHBIX NepeMeHHbIX. DyHkK- 
IMA OT NOTCEHWMaIbHO-HMMYJIbCHbIX MePpeMeHHbIX CaMa e€CTb MOTeHILMaJIbHO-MM- 
yJibcHand MepeMeHHad. OrpaHuyumca paccMOTpeHvemM KJlacca PyHKWul, ompeye- 
eHHe KOTOPOrO CJleyeT HHKe. 

Onpexeneu He. DyHKUNA OT NOTEHUMAIbHO-HMIYJIbCHbIX MepeMeHHbIX 
“CTallMOHapHa, eCJIH AIX 00bIX MOMeHTOB BpeMeHM 3HaveHHA (yHKUHH, 
COOTBETCTBYIONLHe OHUMH TeM 2%Ke HaOopaM 3HaueHUIi apryMeHTOB, COBNaaior. 
_ Kak BuyHO, 1a cTalMoHapHEIxX PyHKWMH TaOAMa 3afaHvsA He 3aBHCHT OT 
‘BpeMeHH. SameTHM, 4TO CBOHCTBO CTaIMOHaPHOCTH HM MpaBusla NOBeeHHA B Ma- 
JIOM YCTPpaHAIOT NpPOU3BO! B 3aaHuM 3HadeHHi PyHKWNA Jia pasHbIxX HAaOOpOB 
sHayeHui aprymentos. Jia cTalMonapHblx PyHKWAl coOsMoPaloTca CeAyiowMe 
TpaBpusia mepepaborku: 

_ 2a) naGoppl 3Hayenuii apryMeHTos u3 ascpaButa {1,00} MoryT NepexofuTb B 
3HaYeHHA (YHKILM TOKO H3 asmdpaButa {11 00}; 

26) naGoppni 3Hauenuii aprymeHTos u3 auicpaButa {1100 1001} MoryT nepexoquTb 
B 3HaYeHUA (YHKIUMH TOAbKO M3 alcaButa {11 Ov lo Oo}; 

2p) HaGopHl 3HaueHHit apryMeHTOB, cCofep»xKallue XOTA Obl OHO M3 3Ha- 
yenuli Ai, Ao, MoryT MepexoquTb B 3HaYeHHA H3 NOHOFO auaBuTa 

{11,00, lo O1 Ar Ao}. 
Onepatopnl, peamu3yroulue cTalMonapHble (pyHKUMH, Ha30BeM @ H JI b T p a- 


m u. CooTBeTcTBeHHO ucy apryMenTos 1, 2,..., 2 (usbTpbI OyeM Ha3bIBaTb 
OMHOBXOAOBLIMH (C OAHHM BXOMOM), ABYXBXOAOBE 
MH (Cc ABYMA BXORAMH),...,NBXOROBLMH (CH BXOZaMH). 


Tockompky HauGosbulee orpaHuenue HaJlaraerca Ha Nepepadorky MoTeHIMavoB, 
SaqaHue (buIbTpa CJle_yeT HAYHHATb C TeX HaOOPOB, B KOTOPbI€ BXOAAT TObKO 


OHM MOTeHIUMaVJIbI. 
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Uetbipe BaxKHBIX OMHOBXOAOBEIX (PUbTpa Onpeenenbi TAO. 1. 
Ta6auuna I 


7, | 11 | % 10 0: | ar | Ao 
pZ | 11 | 0 Oo t| dr | do 
dZ | 0 Og. |, Oot wOod ete | Oo 
iZ | 0 | | ie es Os | Oo 
NZ | 0, ty | 01 | to | do | as 


@ubTp p KOUNLLAeT» NOTEHILMAJIbHO-HMMYJIbCHYIO N€PeMCHHYIO OT MMITYJIbCOBy 
(puc. 16). On npeppataeT nepemenHyio THna Z B nepemenHyto THNa X. Hagopem} 
ero (PULTPOM NOTE HUHAABHOCTH. OuabTp d BbidenneT UMNYJIbCaMM) 
lo nepexogbi Ai nepemenHoH Tuna Z (pune. 1é). Ha3soBem ero @usIbTpOM NO 3 H-§ 
THBHOTO Nepexo ga. Muuptp f BbienAeT HMNyAbCaMH lo HMNyvIbCI lo} 
NepemenHoit Tuna Z-(puc. 1 2). Hasopem ero dusbTpoM NOZ3UTUBHO HP 
UMOYAbCHOCTH. MunbTpp du i npeBpaulaoT NepemenHble Tuna Z B Nepe-§) 
MeHHble Thna Y!, @usbtp N «HHBepTHpyeT» NOTEHLMaJIbHO-HMMYJIbCHY!O Nepe-| 
MeHHyto. Ha30BeM ero (uJIbTpPOM MOTHUYeCKOFO OTPHUAHH A. 

B jaibHeiwem OyteM Nob30BaTbCA CyIeLYICUIMMH COO3SHAYeEHHAMH: Yepes 7 | 
0603HaYHM JNOOOH CHMBOJI M3 asldbaBuTa {1, Oo lo 01 Ar Ao}, uepe3s B — m1c6okK| 


{li Oo}. 
Ta6Onmuna 2 Ta6Oauta 3 


Z, Z, 


Lic A 


22 


| 
| 


Mto!-| oa Ra 


| 
| 
: fof 
| 0 | 0 | 01 
| Lue er 
| s[e[ es 
| A; | A; | A; 
| ee 
B= 1y, i= 1,0, B= 01, i=1,0, 
1 & yo = Y2& y2...(T2) 11 V ¥2 = Y2 V 41.--(Ts) 


Tao. 2 u cooTHowennem (72) 3aaH JByXBXOJOBBITi (pusmbTp &, KOTOPHI | 

Ha30BeM YHHBeE PCa bHOH KOHBWOHKUNEH. Tabn. 3 4 COOTHO- 
IWe€H HEM (Ts) 3aaH JByXBXOJOBOH duJIbTp \/, KOTOpbIi Ha30BeM y H H Be p- | 
CaNbHOH AUZSbWOHKUNE H. . 
_ MuoxecTBo noTeHWHaJIbHO-AMNYyJIBCHEIX MepeMeHHBIX ¢ ONepanuamu p, d, 
t, N, & u \/ OOpasyeT HeKoTOpyio avire6pawyuecky!o CUcTeMy, KOTOPyl0 Ha30- 
BeM aslreOpoh NOT€HULHAALHO-UMNYAbBCHHX OO bEK- 
TOB. EctecTBeHHO BO3HHKaeT, BONPOC O *YHKUHOHAbHOM MOMHOTe CHCTeMBI 
(puibtpos p, d, i, N, & m \/. CnpaBeanuBo cneqyiomtee yTBep»K JeHHe. 

Teopema. Jlo6ot% guasmp c n exodamu moocem Gvimo npedcmaésen 
nocpedcmeom opmyav. c ucnoabsceanuem duaempce p, d, i, N, & u \/. 

Ilyctb ® (Z1,..., Z,) — npon3sBonbublit dbubTp c n Bxogamu.. Hue 
BMCCTO CHMBOJa NV OyeM NOMb3OBATbCA CHMBOJIOM ~, BMECTO CHMBOvIa & — CHM- 
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oom +. Jlanee ycnoBuMmca, 4TO 


een ae 2 = pZ, 2" 92, Z" iz) ZS gz 7S a7. 


MeeT MECTO CJIeAYyIOUlee COOTHOIMEHHe: 


Dil ZA gavae Zee 
egy roe Zi") eat erieri Gata to 2 Morewia SC 
AIST EAL tana! (1) 


AeCb >) — 03Hauaert YHUBepcaJIbHY10 AH3bIOHKUMIO NO TeM HaOopaM 1,..., Qn, 


Jia KOTOPHIX M (01, ..., a,) = li; >) — osHauaer YHHBepCcasIbHYy!10 JH3bIOHK- 
5 01 
mao M0 TeM uHaOopam @,,...,0, ,, Br,,..., Bz 


in» Adis KOTOPbIX 
KOA Ce sy Bigs je - » By.) = 01; 2 O3Ha¥aeT YHHBEPCaJIbHYyIO JM3b- 
1p : 


HKUMIO MO TeM Habdopam Ops 0s oy Wig as By, « «+ we By, Jef KOTODELX, 


(G7yeee ) Oy, -, By, . ~~, Br) = 1. Dan SS u pa fle.) nye Sie 


0; lo 
j—1,.., k,...,n uv k=1,...,n. [Ipapyto uactb (1) Ha30Bem COBepmeuH- 
HOH HOPMAAbBHOH POPMOAN ANA n-BxOZOBOrO CPubTpa. 
Mutepecuo OTMeTHTb, 4TO AA CpHJIbTpoB, NepeBOAALLUX MepemMeHHble Tuna X 


nepeMeHHble Tuna X ((pubTpoB Tuna X — X), AM3bIOHKUMH » Hu a paBHbl @ 
0; 1 

ny lipaBaa yacTb (1) mpeBpatiiaeTca B COBEPLIeHHY10 AH3bIOHKTHBHYVIO HOPMaJIbHY10 

opmy ANA PyHKUHH OyeBow anreOphi. Takum OOpa3om, OyvieBa asreOpa ABA 

“eTCH Mofanre6pol avreOpbl MOTeHUMabHO-MMNYyJIbCHBIX OObeKTOB. “Uncs0 

“QuHbTpoB C NM BXOMaMu UpesBbIuaHHO ObicTpo pacTeT c poctom n. CyulecTByeT 
_ PoBHO 40 OHOBXOJOBbIX uslbTpoB. Oucaio M duJibTpoB Cc f BXOJaMH OLLCHHBa- 

eTCA HepaBeHCcTBaMH: 


ot <M < 28", | (2) 


3. Ec MOTeHUMabHO-MMMyJIbCHble MepeMeHHbIe MOJeMMPOBATb 3JIeEKTPH- 
YECKHMU BeJIMYMHAMH OMpefeseHHOrO. THMa, TO PuJIbTpbI p, d, ¢ peaIH3y1oTCA 
SN€KTPHYECKHMH (uJIbTpaMH. DuJbTpy P COOTBETCTBYeT (PUJIbTP HH3KHX 4aCTOT, 
“cusnbtpy d — duaptp cpeqHux actor («nosocHbI dusbTp»), PusbTpy ¢ — 
@uJIbTp BEICOKHX YacToT. CucTema (uJIbTpoB Pp, d, t OOMafaeT, KaK BULHO, «u- 
 3H4eCKOM NOMHOTOM», T. €. CNOCOOHOCTbIO NepepabaTHIBaTb NOJIHbIM CleKTp 4a- 
-ctot. B ctatpsx (?, 7?) paccmoTpeHbl TeEXHHYeCKHe NPHOMKeHUA TAK HA3bIBaeCMbIX 
) OJHOPOAHKIX MOTeHUMaJIbHO-UMIYJIbCHBIX CXeM (pubTpoB Tuna X —Y’), 
_ Hactoatlan 3ametTKa OOoOuWlaeT pe3yAbTATbI STUX CTATEH. 

_ ABTop BbIpaxKaeT rlyOoky10 IpH3HATe/bHOCTb C. B. A60HcKomy 3a HHTepec 
K paOoTe MH WeHHbie 3ameyaHHA. 
A 


| 
| 
; 


HuctutyT aptoMaTHKH HW TeseMeXaHHKH i Tloctym 10 
Axagemua Hayk CCCP ' fa aesk 11 IV 1961 


ei a 


j IMTHPOBAHHAS JIATEPATYPA 
| 


| ta. n. Tanauues, DAH, 127, Ne 2(1959). 2 A.D. Tasannes, Aptoma- 
'/TuKa u Teemex., 20, Ne 7 (1959). 
r ' 
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Jloxsanw Axawemun wayrk CCCP 
1961. Tom 139, Ne 6 


MEX AHHKA 


Axanemuk MW. A. APTOBOJIEBCKHN 


JMHEMHO OFMBAOWIWE WATYHHbIE KPHBbBIE 
YETbIPEXSEEHHOPO 3JIJIHMCOPPADA 


Ha puc. | noka3an cambli Oulu Cayyal YeTEIPeX3BeHHOrO JMMNCOrpada, 
nousyubi J M 8 KOTOPOrO CKOMb3AT NO HENOABIOKHIM HallpasJIAIOUHM, OOpa3yio- | 
WIHM [IpOHSBObHBIM NOCTOHHHBIM yrom a. PaccMoTpHM BoMpoc CO ypaBHeHHAX | 
JMHeHHO OrnGaeMbIX WaTYHHbIX KPHBbIX WaTyHa 2, JIA 9TOrO B NJIOCKOCTH Ia- 
TyHa 2 BbIGepeM Mpou3BOAbHYyIO NpAMyio u — u. Haliqem yanee MrHOBeHHbIM 
WeHTp Bpalkenua P watTyHa 2 u onycTuM u3 Touku P-nepnengukyaap PM na} 
npamyio u— u. Touka M OyjeT npunagqiexkaTb KpHBOH, AHHeEMHO OrMOarouten | 
npamyto uw — u. 43 rouxu A onycTuM nepnengzukyaappl AE u AF na Hanpasiie- | 
nua BC wv u — u 4 BBefeM OOo3sHadeHHaA AF = p, AE = pi u BC =. V3 06- 
Wlero YPaBHeHHA WIA CeEMeHCTBA TIPAMBbIX WU = U 


xcos 9 +ysin0 =p ip : (1) | 
WJ | 


x cos (01 + y) +y sin (0, + 7) = picos y —B sin y, (2) | 


4 
re B= > la =—Va — 4p, ciga “4p7, 


y cos (0, +1) — xsin (0, +1) = $htcos 7 — ASM sin 7, (3) | 


1a ctZ a -- 2p 
V @ — 4p, ctga + Apt 
Orpe30K p, OyqeT paBeH 


rye A = 


Daze ae hcosn + cos (201 — a)]. ; (4) 


2sina 


Yactuas mpousBoqnas Op,/00, = VY 6yyeT paBua 
Y = — >"—sin (26: — a). (5) 


\ V3 ypaBHeHuli (2) u (3) nowyyaem Napamerpw4ueckue ypaBHeHHA HCKOMOli JIM | 
HeHHO OrMOaollel WaTyHHOH KpHBOL | 


x = [p,cos (0, + 7) — VW sin (0, + y)] cos y+ 
+ [B cos (0; + 7) —AWV sin (6, + I sin 7, (6) 
y = [pi sin (0, + 7) + ¥ cos (0; + y)] cos ¥ + 
+ IB sin (0; + 7) +A¥Y cos (6, + y)] sin y, > 
re p, # Y onpegensiotca ypaBuenusamn (4) ui (5). 
Ecau yron ¥ = 0, To ypaBuenua (6) npHunmaior Buy 
x = p,cos 0, — ¥ sin’, 


il y = p, sin 0, + ¥ cos 6. @ 
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_ Kpxsas, onvcpipaemaa ypapnenuamn (7), OyeT KPHBOH THMa acTpoHyH. 
Ocu CHMMeTpuM STON KpuBOH OOpasyioTc ocamu Ax u Ay yrapt a/2 u 90° + a/2. 
vaMa KPUBaA MpeAcTaBuIAeT CoOoI Kak Obl NecbopMupoBaHnyio acTpouy oGuero 
“Bula, CKATYIO B HallpaBJIeHHM OCH, UfyuleH Mo yrnom 90° + a/2, u pac- 
“TAHYTY1IO B HallpaBJeHHH OCH, UAymeh nog yruom a/2. Ecau a = 90°, To opr 
SHOY4HM MexXaHu3M 31uMCorpada co sBeHom BC, Ttouku B u C Kotoporo JBH- 
raioTcA MO JBYM B3auMHO NepneHAMKYAAPHBbIM TpAMbIM. 
TlokaxKem, 4ToO paccMoTpeHHblii Hamu o6mLUii clydaH MeXaHHu3Ma 93JIJIMMICO- 
ppaa, MOKasaHHblli Ha puc. 1, Mower ObITb CBeJeH K paccMOTPeHMO JKBUBaJEHT- 
HOrO MeXaHM3Ma SJWIMMCorpata, KOHIUbI WaTyHa KOTOporo ABUraioTcA MO ABYyM 
B3aMMHO MepleHAUKYJAPHLIM NpAMbIM. Jia 9TOrO CoemuHUM ToUuKy P c ToUKoli A 
| 4 MocTpouM Ha oTpeske PA oKpyxuHocTh g panuyca OA. V3 nocrpoenus caenyer, 
| STO 3Ta OKPyXKuHOCcTb OyJeT mpoxo- y 
_AUTb uepes TouKH Cu B. Paynyce 
| OA 9T0H OKpyxkHOcTH GyzeT paBen 
OA= a/2sin a. Coequnum Touxy C 
-¢TouKoH O u Halijem Ha Mepece- 
4eHHUM HallpaBsenua CO c oKpyx- 
fuHocTbio g Touky K. Coequnum 
touky Kc touxol A. Herpyuo 
BHJeTb, 4YTO pacCMOTPeHHbIii HaMU 
 BbILe MeXaHH3M, COCTOALLM u3 
 MOJIBYDKHBIX 3BeHbeB /, 2 4 3, MO- 
“KeT ObITb 3aMe€HEH 3KBUBACHT- 
_ HbIM M€XAHH3MOM, COCTOALLUM 13 
“MOJBYOKHBIX 3BeHbeB /, 2’ uO’, 
pape 9TOM NovsyHbl / u 3’ ABura- 
1OTCA BAOJIb B3aMMHO Tepmeuyu- 
_ Kys1apHEIx oceli Ax’ u Ay’, 
BropbIM 3KBUBaJICHTHbIM Me- 
| XAHH3MOM ABJIACTCA KPUBOLWIMMHO- ei 
WiaTYHHbIM MeXaHu3M C KpMBOUIN- Be 4 
tom J’, waTyHoM 2’ vu nowm3yHoo J, 
-y koToporo zmuHbt AO u AC KpuBomuna /’ wu watTyHa 2’ paBHEl. YpaBHeHua 
AA WMHeHHO orMOaeMbIX IWaTyHHbIX KPHBbIX MeXaHH3Ma 9TOFO Bua ObIVIH 
_ HaMH paccmoTpeubi pauee (’). 
| Ecau Touka A mpvHsta 3a novoc Nofepbl, TO reoMeTpHyecKoe MecTO ToUeK F 
/oOpasyer mosepy KpuBoH, mHHeHHO OrMOalolleH MpAMyio “4 — u, a TreomeTpH- 
*geckoe MecTo Touek E — nofepbl KpHBOH, JHHeHMHO orHOatolle npamyio CB. 
'Ypapnenua stax nogep B NoApHOw cdbopme OygyT p = p(X) Hu pi = pi(Or), 
“Tye pyukuua pi(%1) onpeyennetca ypaBuenue (4), a byHKuna p = p((1) paBua 


p=picosy — a ta— V a&— 4p, cig a + 4p’] sin. 


PaccMaTpuBaemble nofepbl B OOWLeM Cilyyae OyAyT KPHBbIMM THNMa po3, HO 
- e(POPMMPOBaHHbIMH B ABYX B3aHMHO MlepleHAMKYJAPHbIX HallpaBJICHHAX BOIb 
ocelt Ax’ u Ay’. 

Tlepexogum kK paccMoTpeHHio MeXaHu3Ma OOpallleHHOro IMNCorpada (puc.2). 
Haiiqem MrHoBeHHbili WeHTp Bpatenua P yrmoBoro WaTyHa 2 H ONYyCTHM Ha IIpo- 
M3BOJIbHO BbIOPaHHY!0 B MOCKOCTH WaTyHa 2 MpsAMyio wu — uw MeplenyukyAsp 

“PM. Touxa M Oyger npunatiexaTb KpHBOi, MHeiHO OrHOalolleH MpAMyto 
u — u. W3 Trouxu A onycTuM Ha HampaBuienue uw — uw u CG nepnenyuKyJIApb 

‘AF u AE. Bregem o603Hauenua: AF = p, AE = pi, AB = a, AD = bu BC =e, 

rye AD u BC — kparuaiimue paccToAHNaA CTOPOH %KecTKoro yrwia @ OT TOYeK 

AuxnB. 

_ -Ypapuenve cemelictBa MpAMBIX UW — W OyJeT 


xcos 0 +ysin0=p (8) 
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a 


5 JAH, 7. 139, Ne 6 


HJIH 


x cos (6; +7) +ysin (0, +7) =b6=-" 4 pS FD (¢ 
Yactuasd MpousBoquas mo mapametpy 9; oT ypaBHenna (9) paBna 
y cos (8, + 7) — xsin (6 +7) = SE DSP (10, 


Orpe30K pi! paBeH 
Dy = Gxc0s 0, 2 =o (Li 


Pue. 2 


CueqoBaTeJIbHo, 
Op, 
O01 
M3 ypasuennit (9) u (10) c yserom ycnosuli (11) a (12) nonyyaem napameTpH 
yecKHe YpaBHeHMA HCKOMOli AMHeliHO OrHOalolleli WaTyHHOM KPHBOH 


= —- gisin 0).005 (12)) 


x = Acosy + Bcos (0, +1), (13 
—Asiny +Bsin ®, +1), | 
| sin(a +7) esi sin (a + 1) 
rye tmoctosnubie A wu B papupn: A = a eerie. B= Sine ci sina — 


Ilepexoa K MpxAMOyrosbHOH cucTeMe KOOPAMHAT, NOMYYHM ypaBHeHHe JIK- 
HeHHO OrMOalolleH KpHBOH B Bue 


x* + y® — 9A cos yx — 2A sin yy’ + (A® — BY) = 0. (14)| 


Takum oOpasomM, JIMHeHHO OrMOalolanA WaTyHHad KpHBasd OyfeT OKpyXHOCTbIO. 
Ec pa3Mepbl MexaHH3Ma YAOBeTBOPAIOT yCIOBHIO b = c = Q, TO Mbl NO- 
JlydaeM MeXaHH3M, NOKa3aHHblii Ha puc. 3. Jia STOrO MexXaHH3Ma MosyyaeM CJle- 
Ayiollve MapaMeTpHyeckhe ypaBHeHHA AMHeEHHO OrMOalouleH KpHBOH: 
x=Acosy = Asi, (15)| 
T. €. 9Ta KPMBad BbIPORaeTcA B TOUKY. CueqOBaTeMbHO, MpAMas u — u (puc. 3)} 
OyaeT Bcera MpOxoyuTb yepes Touky M, npuuaierxkalllyio OKpy2kHOCTH 4, 
mpoxoysmeH wepes Toukn P, C, A u B. Ypapnenve OKpy2KHOCTH g OyseT 


x4 y? — ax —actg ay = 0. (16) 
Paquyc ¢ oKpyxkHocTu g paBen r = a/2 sina. 
M3 yka3annoro cBolicTBa CyleyeT BOSMOMKHOCTS MO/YYCHHA 9KBUBAJICHTHOFO 


MexaHusMa (puc. 3), cocrosutero u3 3BeHbes 1, 2 u 3’, uMeroujero yron “ACB = 
= 90° u pacctosune AB’ = a/sina. Tlogeppi, onucanuble TouKamu F u E, Oyayt 
OKPY2KHOCTAMH. 
Tocrynnuno 
15 TV 196% 
IWMUTHPOBAHHAS! JIMTEPATYPA 
1H. HU. Apto6onesckuiai, JIAH, 139, Ne 5 (1961). 
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Hokaager Akagemun nayr CCCP 
1961. Tom 139, Ne 6 


®PHSHKA 


Unen-koppecnonsent AH CCCP Bb. M. BYJI 


YCTAHOBJIEHHE TOKA B AHIJIEKTPHKAX 
MPH TAMMA-OBJIYUEHHH 


_ Wonusauna, nponssoyqumas B AMaIeKTpuKaX y-OO/ly4YeHHeM, BbIsbIBaeT yBe- 
AMUeHHE ZIEKTPONPOBOAHOCTH Ha BeJIMUHHY 
\ 


Sy = efi, 


rye 0, — pafvaluoHHan 2/IeKTPONpOBOAHOCT; e — S9JIEMeHTAPHbIH 3apagy; n — 
‘KOHIEHTpaluA HOCHTeseH 3apsaOB; }) — MOJBMXKHOCTH. 

' Kak noKa3aiv H3MepeHHA B PasJIMYHbIX MaTepHaslax, yYCTaHOBHBUWeecA 3Ha- 
yeHHe O, MPAMO IIpOMOpMHOHA/IbHO HHTCHCHBHOCTH OOsyuYeHHA Y. Takaa 3aKko- 
HOMEPHOCTb, OYCBHHO, CBA3aHa C TeM, 4TO HCCJIeOBaHHbIe HAMM MaTepHaJIbl: 
“KBapll, MOJIMSTHJICH, Cepa, KepaMHKa H Jp., OOaaioT JIOByLWIKaMH, B KOTOpBIX 
"3aXBaueHHBbIe 3JIEKTPOHbI JWIHTeIbHO OcTaioTca. B 3TOM CJly4ae HHTCHCHBHOCTE 
“MOHH3aUMH — yNCIO Map HOHOB, co3qaBaembIx OOmyueHnem B 1 cM? BI cex., 
_ paBHo 

. g = bY =BN(N +N), 

\ 

‘ rye 8 — kKoaddulinext pekomOnHannn; Ny — KOHUeHTpalluA JOBylleK, 3alloJ- 
"HeHHBIX B CTallMOHapHOM cocTosHHH; N — KOHILeHTpallHA CBOCOAHBIX 3JIeEKTPO- 
HOB B CTAall\MOHApHOM COCTOAHHH; 5 — BeMUMHAa, MPONOPLNOHasIbHaA Kosdu- 
UWHeHTY NOroulenua y-s1yyen. 

_  Konutlentpatina cBoOogHblx 91eKTPOHOB 


h © bY 
N= EW +p 
-  Ecan NV; > N, To 

4 2 Vn, PEROYOS al 

i i — BN, ie 


B COPlaCHH C pe3yJIbTaTaMH H3MepeHHH. 
_. B wccneqoBaHHbIX HAMA MaTepHaslax CTaWMOHapHble 3HavyeHHA TOKa yCTaHaB- 
' WMBaIHCb B TeUeHHe JOBOJIbHO AJIMTebHOTO BPeMeHH NocNe Hayasa OOyueHHA, 
| 4 lo XapakTepy 3aBHCHMOCTH toka / oT BpeMeHH ¢ BCe MaTepHaJIbl MOXKHO OBIIO 
| pasjleMMTb Ha Be FpyNMbl, Aid KOTOPbIX THNMYHBIMH ABJIAIOTCA KPUBBIC | Sain 
‘TIpHBeseHHble Ha puc. | x 2. 
‘ Jac npuOmmKeHHOro OMMCaHHA Mpolecca YCTAHOBJICHHA TOK MOMKHO CUMTATD, 
_omycKaa JeTaiu, uTo reHepalluA CBOOOAHHIX QICKTPOHOB MpOK3BORUTCA TOMbKO 
_y-O61yyeHveM, a yObWIb 9/IEKTPOHOB MpoucXxogUT Omarojaps peKOMOHHalHH C 
NOJIOXKUTeCILHBIMH HOHAMM MH 3aXBaTy JOByUIKaMH. CooTBeTeTBy1oulan Cxema 
_ 9HepreTHYeCKHX MepeXOfOB MmpHBeyena Ha pH. 3. 


 CormacHo 3ToH cxeme 
| 
, dn 


| = eon (n + ne) — Nn (Ne— ny); (1) 
| 

4 d 

i 4 = nn (Ni — 1), (2) 
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rye nm — KOHIeHTpalluA CBOOOZHBIX 3JIEKTPOHOB; + — KOHICHTpalluA 31K) 
TPOHOB B JOByluKax; 6 HM 1 — KoopPHUMeHThI Nepexofos. 
IIpu ¢ = 0 KonlenTpalna 


A= fie — 20) (3 
Mw mp t — co 
dn dn f 
= ——=(, ( 
at at 


Ecim KOHILGCHTpauwwaA nN HMeeT SKCTPeMyM TIPH HeEKOTOPOM 3Ha4yeHHH ¢, TO 
Kak culeflyeT u3 (1), 


dn t 
ei iceauere allem >) ( 
a a 
ath ge } 
G1 795107 i 
95 
u lf 
85 
4 a oe 75 
65 ," 
ie 55 
my 75 10 
2 35 
j 600000 r 25 ! 


0} 80. 160 240 8320 400 480muH : 
oe 70 80 120 160 200 240nun 


Puc, 1. Sapucumocts Toka J ot BpemeHut Puc. 2. 3aBucuMOCTb ToKa J OT BpeMeHU 

mp y-oOnyuenuu xKpBapya. MurencupuocTb pH y-oOmyuenuu ceppl. MutencusuoctTa o6sy} 

o6yuenua = Yy=0,4 r/eek u Yo= yenua Y = 0,3 r/cex, Temmepatypa +18° 
=0,7 r/cex, Temnepatypa +79° 


Ilyctb n > 6; Torga 9KCTPeMyM COOTBeETCTBYeT MHHUMYMY, TaK Kak fn > 
u ee > 0 mpu smo6om ¢. Ho Torga KOHIeHTpallua n JoOuKHa MMeTb TakxKe H 
MaKCHMyM, Tak KaK OHA H3MeHACTCA HeMpepbIBHC 
oT n=0 nput=Of0n=N =—N;/2 + 1(N;/2)? + 
+ g/6)" =~ g/bNe pu t +oo. Onako, kak BH] 
HO 43 (5), pH y > 6 MaKCHMyM HeBO3MoxKeH. TaKHM 
o6pa3om, ecuu y > 6, To n =f (4) He UMeeT BOBCE 
9KCTPeMYMOB H KOHILCHTPallH¥A, MOHOTOHHO BO3pac 
Tad, CTPeMHTCA K pefeIbHOMY 3HaUeHHIO, KaK 93TC 
IIpOHCXOAUT, HaNpuMep, B KBaplle, JIA KOTOporo pe 
3YJIbTaTbI H3MepeHHH MpHBeeHbI Ha puc. |. 

Ilyctb yn <6, Torga (5) cooTBeTcTByeT MaAKCHMyMy | 
M3 mpuBeqenHbIx BbIIMe CoOo6paKeHu caeqyerT, 4TO! 
OH MOXKeT ObITb JIMIIb @MHCTBEHHbIM. Takum odpa- 
30M, eCJIM KpuBaa n = f (ft) Moqo6Ha MpuBezeHHOH Ha 
puc. 2, TO WIA STOTO HeOOXo_UMO, UTOGHI nH < 4. Tlo-| 
~KaxKeM, 4TO 9TO yCIOBMe TakxKe Joctatouno. V3 (2) u (3) caezyeT, uTO 


ne = Nz (1 — y), _ 


Puc, 3. Cxema aHepretuue- 
CKHX nepexonos 


t 
re y= exp( (—\ nat) dt 
0 


Beona p = dy/dt = — nny, naxogum us (1), uTo 


ay ap) = 8+ (Ne Ney — &) + Me 6) 
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‘Viujem pemtenne (6) npu ¢ — co B Bue pana 


p=@(y) =Ay +cey? +... (7) 


_ Tak kak y — 0 npu t — oo, To, paccMaTpyBaa Mavibie 3HaYeHHA Y, MOXKHO 
OrpaHuynTbeA B (7) NepBLIMH AByMA YeHamH psa. Tloqctapaa (7) B (6), 


AN, (6/4 — 1) 
e o= Tae bn DONTE’ 8) 
rye A = — ng/SN¢. 

Vs (7) caeqyer, 4TO pH MabIX Y KOHLEHTpalluA 2/IeKTPOHOB 


pe a ES | Pade A byes Y, cy 
Wy q ul ul 


aun —N = —cy/n. 

f. Eom n< 6, TO, Kak BYAHO H3 (8), c <0, cTalNOoHapHaa KOHIeHTpallua 
N < nu, cleqopatesbuo, n = f (¢) ROMKHa UMeTb MaKcUMyM. 

\ Kosdduuvert saxpata n = vs;, re UV — CKOPOCTb 3/IeKTPOHOB Ui Ss; — ceye- 
ave 3aXBaTa y JIOBYILLeK. 

Kosdpuinent pekomOuHaunn 6 = vs;, Mme s; — ceyvenve peKOMOHHAaLMU y 
JOJIOMKUTEIBHO 3APAXKCHHBIX ICHTPOB. 
TakuM 06pa30M, MOXKHO CUHTATb, YTO MAKCHMYMbI B Mpollecce ycTaHOBJIeHHA 
PpawvauMOHHOrO TOKa HaGsIOMalOTCA Y TaKHX MAaTepHaJIOB, y KOTOPbIX ce4yeHHE 
3aXxBaTa y JIOBYIUeK 3JIeKTPOHOB MeHbille, YeEM CeyeHHe peKOMOMHALLMH y MOJO- 
MUTEIbHO 3apAXKECHHEIX IWeHTPOB. 


" 


@Musnyeckuh uuHCTHTyT uM. II. H. JleGenera Tlocrynuo 
Axanemun Hayk CCCP 30 V_ 1961 
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Jloknagn Akayemun nayk CCCP 
1961. Tom 139, Ne 6 


: 
PH3SHK Al 


B. Tl. HEMUOB ; 


NONMEPEYHBIN NOKASATEJIb MPEJIOMJIEHHS MJIASMbI 
BBJIM3H WHKJIOTPOHHbIX 4UACTOT H HX FAPMOHHK 


(IT pedcmaeaexo axademuxom H. K. Kuxounoim 5 IV 1961) 


PaccMaTpuBaloTcd KoeOaHHA OHOPOAHOH HeEOrpaHH4eHHOH Ma3Mbl, MOMe- 
ULCHHOH B MOCTOAHHOe OAHOPOMHOe MarHUTHoOe Nove Ho, HallpaBJeHHOe NO OCH Z. | 
BomHoBoi BeKTop k HaNpaBJieH BONb ocH x. OGulee AHcMepCcHOHHOe ypaBHeHHe , 
JIA 3TOFO CLy4aAd XOPOLWO H3BeCTHO (cM., HanpuMep, (')), OMHAKO JO CUX Nop HeT 
ACHOCTH B BOMpoce O MOBeEACHHH MOKa3aTeIA NpeJOMJeHHA BOM3H WHKJOTPOH- 
HbIX UaCTOT H HX TapMOHHK. 

V3 pelleHua KHHETH¥ECKOFO ypaBHeHHA [IH 3APAXKCHHBIX YaCTHL, pacmpe- 
Je@@HHBIX B IIpocTpaHcTBe cKopoctel no MakcBesny, 4 ypaBHeHul MakcBeaa 
JIA 9ACKTPOMAFHUTHOH BOJIHbI MOJy4aeM CuleyroulHe 3HaYeHHA KOMIMOHEHT TeH- 
30pa AIeKTpHYeCcKON. MpOHHIaeMocTH: 


@xx =1—) Mae 4 S) mn (Tq) 
ee SEER EAC ete 
= oS la ee o?/ oe —- m? 
. ce Ghai ry oe 
fxy = — &y, = 1 >) Q é > SS 
: One ea wo? / 20, — m? 
a m= —oo 
E = | > Qa an ‘e S| mln (7) ng eae ity, es) wry ise (rQ)] 
gy as 2 Pee eGo aT ase 
mee ag 9 @? / Q? -— m? 
oO Ee Eo(te) 
pa fj i SS Te 
& — — a 
22 | >, 3 > é ae /Q2 a m ’ 
= es pass ea. 


re CYMMUPOBaHve MO @ eCTb CYMMHpOBaHve NO COpTaM 3apAxKeHHbIX 4aCcTHL 
Im (r) —yukuna Beccens nepporo poya oT MHMMoro apryMeHTa, fa=k* 07 ,/2Qea 
2 

Ur, = *l al me; Qe, =eHy/ macs k= |k|; Q5. =4ne8n/m,, ocTabHbIe KOMMO 

HEHTbI €, PaBHbI HyJiO. M3 sTHx BbIpaxKeHHii MOMKHO ClleaTb cieyroulue 

3aKJNOYCHHA O NoBeqenuu fr (uM N*) Kak QyHKIMH YacTOTH BOTM3H Ma 
(ipeqnomaraetca, 4To OQ; = OAS 


HeoOuhKHOBeCHHAA BOMHA (QeKTpuyecKkoe Nowe BOHEI Mepnen- 
AMKyJAPHO MOCTOAHHOMY MarHuTHOMy novo Ho) 


6 

2 an xy 
N? = ee” 
xXx 


TenvloBoe ABYW2KeHHE IJIEKTPOHOB MaJIO BJIMACT Ha NOBEeHHe MOKa3aTeJlA ipe- 
JIOMJICHHA OKOJIO HOHHOTO UNKJIOTPOHHOrO Ppe30HaHca UH ero TapMOHHK, NOITOMY 
pH PpacCMOTpeHun NoBexenua N2 oKos0 Me€pBbIxX PeC30HAHCOB MO2KHO CUNTATb 
IIEKTPOHbI XOJIONHbIMH UH lipeneOperatTb IMEKTPOHHBIMH UICHAMH B BbIPaKeHHAX 
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MA x. XOM Mody yaouleroca NoKasarea NpeOMAeHUA NpescTaBeN Ha pue. |. 
MpHHa OOVACTeli, B KOTOPHIX Xof MoKasaTenA mpeoMeHuA pe3KO OTJHUCH OT 
pBpeqenua N* B XOMOAHOM NasMe, NOpsyKa OTHOMIeEHHA Ta30BOroO WaB/eHUA K 
MarHUTHOMY Ha JByX IlepBbIX pesOHaHCaXx H YMeHDbUaeTCH KaK (Ppas/ Pwarn)” > HA 
focuiewy1oujux. PaccMoTpenue O4eHb BLICOKUX rapMOHUK HOBHOL IMKJIOTpOHHOH 
ACTOTbI H3JIMINHe, TAK KaK H€ YYTeHHbIe B HallleM paccMOTpeHUM JUCCHMaTHB- 
HBle Mpolecch! (peaTHBuctTcKUuH sdpexT Jlonmepa, cromKHOBeHuA) IpUBeLyT K 
a3Ma3bIBaHvlO Pe3OHaHCHHIX MHKOB HM OOpas0BaHuio HeKOero CpesHero WOKa3a- 
A TIpeNOMJICHHA H MOrsouleHHs. 
Ip paccmMoTpeHuu noBesleHusA noKa3saTenA NpesoMAeHuA OKOJIO du1IeKTPOH- 
OFO WAKJOTPOHHOTO pesoHaHca HM ero TapMOHUK (w? < Q?,,,) HeJb3A MpocTo 
OpOcUTb MOHHbIe YWIEHDI B €;~. OTH WHE! OY YT BAMATS Ha WIMPMHY Tex O6va- 
Teli, B KOTOPHIX MoBeseHue N” pesko OTAMUHO OT NOBeAeHUA B XOMOMHON M1a3Me. 


An? 

| 

| 

| 

{ 

See 

\ ‘ 5 , = 
Puc. 1. Tlopegenne N2— noxasatena “mpe- Puc. 2. Tlopeyenne N?— noka3atena mpe- 
JIOMJICHHA HCOOLIKHOBCHHOH BOJIHbI “OKOJIO JOMI€HHA HeEOOLIKHOBEHHOM BOJIHbI OKOWO 
)HOHHOH WMKMOTPOHHOM YaCTOTEI H ee mep- MepBLIX TaPMOHHK 9/ICKTPOHHOM  WHKuIO- 
: BbIX TapMOHHK B TeMIOM Mase TPOHHOH uaCTOTEI B TeMMOM mlagmMe 
i 


Mxousatemno nogyuaetca, ato NV? Kak PyHKUMA YaCTOTHI BeeT CeOA NPUMepHO 
‘Tak, Kak H300paxeHo Ha pric. 2. Buguo, uTo oKosI0 MQ, N? MoxeT uMetb |, 2, 3, 
(4 WIM HM OMHOFO BelleCcTBeHHOrO 3HaueHHA. B oOsacTAX, re HeT BellleCTBeHHBIX 
SHaveHHM, UMeIOTCA [Ba KOMIWICKCHO CONpAKeHHbIX KopHaA. Hanuune oOnactei, 


®B koropnix NV? kommulekcHoe B OTCYTCTBHe JMCCHMATHBHbIX M€3AHH3MOB, y2Ke OT- 
“Meuastoc B JIMTepaType JIA cayuaAd coBnafeHua mQ, u V 2 tae (*). Kak 
‘oKasbiBaeres, OOacTH KOMIVIeKCHBIX 3HayeHHH N? cyllecTByIOT OKOJIO BCeXx 
APMOHHK WMKMOTPOHHOL YaCTOTHI B TeX OGMACTAX YACTOT, Pe Np mpeHeopexe- 
HMM TelMOBLIM WBUxKeHHeM N? Oblno OTPULAaTeMbHbIM. (CueqyeT OTMETHT, uTO 
OM06HOe NooxKenve MoMyyaeTcA WH OKOJIO TAaPMOHHK HOHHOM YacTOTbI B TOK 
OsacTH uacToT, re IPH MpeneOperKeHUH TenOBLIM ABHKeHMeM N* < Q; oT pac- 
MOTPeHHA STOH OOACTH MbI OTKAa3aJIHCb pauee.) 
: pyro cymectBexxoii yepTol nopegenua N* oKoso m {2, mpu yueTe Tens0- 
“BOTO JBWXKeHUA ABUIAeTCA HaM4Ne Mosoc mpomycKanua (NV? > 0) B To OOnacTH 
“WacTOT, Te pu MpeHeOpexeHun TerJIOBLIM ABYWKeHHeM N? 6bl0 OTPHULAaTeJIb- 
‘HpIM (cM. puc. 2). : 
ij OrHocuTeibHad WMpuHa OOacTeli OKOJIO rapMOHHK 3/eKTPOHHOH WMKJIOTPOH- 
hou YaCTOTHI, B KOTOpbIX MoBesenue N? pesKo OTMYHO OT NOBeACHHA B XOJOAHOU 
‘Ila3me (ip yyeTe TenIOBOrO ABH2KeHHA H 9JIEKTPOHOB Hi HOHOB), OCTaeTCA TAKOH 
Ke, KaK OKOJO rTapMOHHK HOHHOH IWMKJIOTPOHHOH YacTOTHI. Tlpv noppiliennn 
j 1343 
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YACTOTHI, HO COOJIOJCHHM yCMOBHA 0? << Q?, KapTuHa, IpHBeyeHHan Ha pu. 2,)- 
MOBTOPAeTCA. | | 

Tlogo6Hoe paccmoTpenue OOLIKHOBeHHO! BOMHBI (9eKTpHyeCKOe MO BOMHBEE 
HapasJesIbHO BHELIHEMy MarHUTHOMY MOJII0) OblIO TIpOBeAeHO B pa6ote (3). AB-|) 
TOPbI OTMeUAIOT Te 2Ke CYH[ECTBEHHble OCOOCHHOCTH, KOTOPble OTMe4eHDI BbILIE Aap 
HeOObIKHOBCHHOM BOVJIHEI. . 

[Ipunouy rayOokyto OnarogapHoctb mpod. J. A. @Mpank-Kamenelikomy 34 
MOCTOAHHOe BHAMAHHe MH IeHHbIe COBETHI. 


TloctynH10 
8 III 1961 


UMTHPOBAHHAS JIUTEPATYPA 


1E. P. Gross, Phys. Rev., 82, 2, 232 (1951). * Bb. H. Pepmman, KOTO, 
31, 4, 707 (1956). °%10.H. Wuectposckunh, I. MW. Koctomapos, MOTO, 
40, Ne 5 (1961). 
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florsayo Akanemun Hayk CCCP 
1961." Tom 139, Ni 6 


PH3HKA 


C. A. ®EJYJIOB 


ONPEXEJIEHMVE TEMMEPATYPbI KIOPH CEFHETOSJIEKTPHKA 
BiFeO, 


({Ipedcmaeaeno axademuxom A. B. Ty6uuKorim 17 V 1961) 


| 8B pa6orax (*, *) Ha ocHoBanuu peutrenorpatbwyeckoro HM3yYeHHA TBepAbIX 
_ pacTBOpoB B cucteme PbTiOs — Bi FeOs Oni cena BbIBO 0 TOM, YTO CyULeCcT- 
ByeT HOBBIH CCrHeTOIJIEKTPHK — teppuT BUCMYyTa c TeMMepaTypoH Kropu Gomee 
BBICOKOH, YeM y THTaHaTa CBHHIA. 

Kak MOKA3aJI PpeHTTeHOBCKUM aHasu3 (*), eppHT BUCMyTa HMeeT pu KOM- 
HaTHOH TeMMlepaType pomOospHyecKkH HCKa%KeHHY!O AUeliKy THMa MepOBCKUTA C 
‘mapaMeTpamu a = 3,9633A u a = 89°24’, uto nogTBepxKyaeTca Janubimy (3, 4), 


0. 2 40 60 80 100bec% 
PbTiO, BiFeO; 


Puc. 1. TemnepatypHaa 3apncu- Puc, 2. Masopaa AHarpamma cucTe- 
MOCTh TlapaMeTPOB pewieTKH (pep- mat PbTiOs — BiFeOs 
puta BucmyTa 


(Ti, Fe)Os ne Morao ObiITb ocylecTBJIeHO IlyTeM JM9IeKTpH4YecKHX H3MepeHHuh 
W3-3a BBICOKOM 32JIeKTPOMpOBOAHOCTH STUX MaTepHasioB (3alpenleHHad 30Ha WIA 
cbeppuiTa BUCMyTa uMeeT Masly10 WHpHuy—O,80 98). J,uoneKkTpnyueckyio MpoHula- 
€MOCTb YKa3aHHbIX MaTepHasOB yaBasOCb MpoMepuTb ToMbKO BO 500°, u Zo 
3TOH TeMIepaTypbi MaKCHMyMOB Ha KpHBbIX & = /(T7) He HaOmOfanoch (KpoMme 
THTaHaTa CBuHIa). [lo Buy 2THX KPHBbIX (110 TOMY, KaK € pocJio Cc TeMNepaTypoH) 
MOMKHO ObIIO CeaTb BbIBO JIMUIb O TOM, YTO MAKCHMYMBI JleKaT B OOACTH TeM- 
mepatyp Bile 500°. Lae 

C wembio onpesesenua Temiepatypb! Kiopu depputa BucmyTa OnliM mpewmpH- 
HATbI BbICOKOTeMMepaTyPHhle PCHTTeHOBCKHe HCCJeAORAHUA ZTOTO COeAMHEHHA, 
pesyJIbTaTbI KOTOporo MipeycTaBsenbl Ha puc. 1. C poctom Temnepatypsi Ao 800° 
fepHof a pacter, a yrou poMOos{pu4ecKOro HCKaxKeHHA MpaKTHYeCKH HE W3Me- 
uaetca. IIpu Temnepatype 700° deppuT BUCMyTa Ha¥MHAaeT paslaraTbCeA W NOAB- 
aiseTca BTOpad KpucTaiuyeckad casa. [lpu Temnepatype 800° o6pa3el, AuCco- 
UHMpoBaH yxKe B 3HAYMTEHOL CTeMeHH, BTOpad chasa NpucyTCTByeT yxe B 6oJIb- 
wemM KomHUecTBe. OfHaKO BIIIOTb JO Temnepatypbi 800° ocHoBHon dasoh ABAA- 
| eres mepoBcKuTHasd (pasa C poMOosApHyecku HCKaxKeHHOH AUeHKOH. 


Takum o6pa30M, BbICOKOTeMepaTypHble PeHTTeHOBCKHe CbeMKH BiFeOs. 
» 


| Onpegenenue Touek Kiopu cbepputa BucMyTa M TBepzEIxX pacTBopos (Pb,’ Bi) 
| 


} 


H3-3a erO pa3JIO*KeHHA Ip JJIUTeUIbHBIX IKCMOSHUMAX HE MaJIM OKOHYATCABHOTO: 
OTBeTa O TeMIIepaType Kiopu 3TOTO Coe MHeEHHA, 
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TlonowHuTeIbHbIe CBeseHHA O TemMnepaType Kiopu depputTa BucmyTa Obl 
MO/LYYeHbI B pesy/bTATe HcclIeqoBaHHA cucTeMbl PhTiOs — BiFeOs, dasoBas qua- 
rpaMMa COCTOAHHA KOTOpoi mpefcTaBsiena Ha pyc. 2. B JaHHoM cilyyae yuuTHI- 
BaJIca TOT (PaKT, UTO B ITOH CHCTeMe C POCTOM KOHIeHTPallMM TUTAaHaTa CBUHIa 
Temnepatypa Kiopa JomkKHa CHWKATbCA, a cTaOHMbHOCTh OOpaslloB pacTH. 
Touxu Kiopu o6pa3nos c 30 u 80 Bec. % BiFeOs (cooTBeTcTBeHHO ~540 u ~ 750°) 
ObLIM OMpefeseHbI B Pe3yJbTATe BLICOKOTeMIMepaTy PHbIX PCHTTEHOBCKHUX CbEMOK. 
Temnepatypa Kropu o6pasua c 60 Bec.% BiFeOs Obiuia HaliqeHa SKcTpanosalnen 
JaHHBIX TO TeMMepatTypam Kropu o6pa3yoB TpolHol cuctempt (40 Bec . % PbTiOs — 
60 Bec. % BiFeOs) — LaAlOs, B KoTOpoit c pocToM coJepKaHHA aJIOMHHATA JaH- 
taHa Temiepatypa Krop 3aMeTHO CMelllaeTCa B CTOPOHY HM3KMX TeMIepaTyp. 

V3 xoja Temnepatyppl Kropu B cucteme PbTiOs — BiFeOs Temmepatypa 
Kiopy depputa BUcMyTa MoxeT G6bITb OlleHeHa PpaBHO NpuMepHO 850°. OrmeTuM 
TakxKe, UTO paHee Hamu (°) HMeHHO pH TemnepaType ~800° ycTaHOBJIeHO Hayao 
MHKOHIpy2HTHOTO waBsIeHHA eppHTa BucMyTa. Takum OOpa3oM, CIOHTaHHaA 
NOJAPM3allNa (PeppHTa BHCMyTa COXPpaHAeTCA BIVIOTb JO TeMMepaTypbl M1aB- 
JI@HUA ITOTO COeHHEHHA. 

YcraHoBseHHad Wa tbeppuTa BucMytTa Temnepatypa Kropu ~850° aBsasaetca 
OUeHb BbICOKOM MO CpaBHeHHIO C TeMMepaTypamu Kiopx Apyrux H3BeCTHBIX CerHe- 
TOIJIEKTPHKOB. ITOT PakT NOSBOJIAeT MOMYYaTb Ha OCHOBe PepputTa BHCMyTA Cer- 
HeTO- M Mbe3O0MaTepHaJIbl C BLICOKHMH TemilepaTypaMH Kiopy, Ha 4TO yKa3biBa- 
eTca B padote (°) H 4TO NOATBeEp*KaeTCA B HACTOALLee BPeMA Ha MpakTHKe. 

Kpome Toro, 6aroqapa HamMuui0 B PeppuTe BHCMyTa MOoHa *KeJle3a, Ha OC- 
HoBe BiFeOs BO3MO2%KHO MOJyYeHHe MaTepHasloB, OONaalolluX OHOBpeMeHHO 
CeFHeTOSIeKTPHYeCKHMH HM M@rHHTHbIMH CBOMCTBaMH, YTO MpescTaBsdeT Oob- 
WOH Hay4HbIli H WpakTH¥ecKHH MHTepec. | 

B 3aKk10ueHne NMpHHOLy OnaroqapHoctb mpod. T. C. )Kganosy u tO. H. Be- 
HeBIeBy 3a HAYYHOR PYKOBOACTBO paboToH. 


@MU3HKO-XUMHYeCKHH- HHCTHTYT Tlocrynuso 
um. JI. A. Kapnosa 29 IV 1961 


UMTHPOBAHHAA JIMTEPATYPA 


1GCA Oenynos, IOVHiBenesnes, PGK nanos w bel. -C waxes. 
cxaa, H.C. Pes, Tesucrt noxn. II] Bcecotwosn. copem. mo cerneTosmextTpuuectBy, Maz. 
AH CCCP, 1960, crp. 51. #10, H. Benerunes, Ff. CG h@namoam em noe, Kpuctan 
sorpapua, 5, 4, 620 (1960). *B.C. ®ununbes, H.T.CmonauuKkosu @p., 
Kpucraniorpapua, 5, 6, 958 (1960). 4A.U. 3acnascKkui, A. Wn ds Vio By 
JAH, 135, 815 (1960). “' "CoA. Denynron, 10. ben ep i cE Pe C.K mae 
HoB, E.T.CmMamxespexkaa, Tesucpt goxn. VII nayau.-texu. copem. 19 — 25 VI 1961 
10 TIPHM€HCHHIO PCHTTEHOBCKHX JlyyeH K HCCeqOBaHHIO MaTepHasnoB, M3yq. AH CCCP, 1961, 
eTp. 128. %10. H. Benesues, T. C. Kaaunos, Bonpocsi paquosnexrponuku (1961). 
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Wokuayn Akanemun HayrR GUCE 
1961. Tom 139, N 6 


KPHCT AJIJIOPPA®H A 


5. K. BAAHUITEHH u JI. A. TATAPHHOBA 


ISEKTPOHOPPA®MYECKOE HCCJIEROBAHHE MOJIM- y-METHJI- 
L-T JIKOTAMATA 


(I]pedcmaeaeno axademuxom H. B. Beaoeoim 29 IV 1961) 


IANeKTPOHOrpaduyeckuli MeTOJ, YCIeWHO HCNOJIb30BaBLIMHCA JIA aHalu3a 
“CTPYKTYPbI pasHoOoOpa3sHbIx NomHMMepos ('), HO HaCTOAIMero BpeMeHH He MpHMe- 
HAJICA WIA UZYYCHHA CHHTETHYCCKHX MOJIMMeNTHOB, ABJIAIOWIMXCA BeLLECTBaMH, 
MOeJIMpyiouluMu CTpoeHve UCBOlicTBa GeKOB. CTpyKTypa CHHTeTHYeCKHX MOJH- 
MENTHAOB UCCeAOBaacb TaBHbIM OOpa30M C MOMOMIbIO peHTreHoanasus3a. 
_  Hartupubie 6e1Kv NocTpoeHbl Ha OCHOBAHHN NoMuMenTHAHOL Wenu 


O EL eet 
i Caen Gu eel 
' dos Se 
N CG Cc 
H O RH 


We KaK[bIM AMMHOKMCJOTHBIM OCTATOK XapaKTepH3yeTCA TeM JIM HHbIM OOKO- 
| BBIM paquKaJioM R, 4HCIO KOTOPbIX IIpeBbliliaeT, KaK U3BecTHO, 20—25. Uugnu- 
_BYAyabHOCcTh OeKa OlpefeseTcCA ero MepBHYHOH CTPyKTypol, T. e. Mocwe- 
“AoBaTembHoctb10 R Byolb Wellv, BTOPHYHOH crTpyKTypoit — crocoOom mpoctpan- 
“cTBeHHOH OpraHnu3allun MoOMMenTu AHO! Menu Kak TaKOBOMi, HalpuMep, B CUpadb 
HJIM MJIOCKY!0 BbITAHYTYIO Wenouky, TpeTHYHOH CTpyKTypoH — ykKslaqKow Wenn 
iB rNoOyAApHyio HU PuOpHJIIApHytO MOUIeKyuJy. 

'  Cwutetaueckue nomunentugpi (7) moka yqaeTCA CHHTe3HpOBAaTb C OJHUM, pexe 
)ABYMA HAM Tpema coptamu R. Orn BelllecTBa, OOHAPyKuBalOUMe MHOFHe CBOH- 
) cTBa OeKOB, HanOosiee yNOOHHI JIA H3yYeHHA BTOPHYHOHM CTPyKTYPbI, T. e. Mpo- 
_CTpaHCTBeHHOrO MOCTpoeHHA MellM, OMpesemAeMoro B TepBylo O4epeb MOTHBOM 
 3aMbIKaHuA BOMOpOAHEIX cBaAseH NH...O BHyTpH Wenn HIM c COCeJHHMM Le- 
“nau. 

_ 8B nwactTostlet padoTte HcciegqopaH 2/leKTpoHorpaduyeckn Mou-y~-MeTHA-L- 
"“@JOTAMaT, CHHTe3HpoBaHHblii B aGopatopuu K, Bamcopaa (’). Ilpumenenne 


“COBPeMeHHOH 9KCIepHMeHTaJIbHOH TeXHHKH H MeTOAUKU O 
“C<TPyKTYPHOH 2eKTpOHOrpauu, B YaCTHOCTH NocTpoeHue H 
‘panos Dypbe noreniuasa (*), MO3BOMMO MOY4HTb HOBBIe sy ct 
“Aauuble storo, crapulero ye KJlaCCHYeCKHM, OObeKTa. ~ Nate 

Al) — dopmysia ero octaTka. y (1) 
| iaa mpurotopienua mpenapaTop Aa 9MeKTpoHorpa~ = 
“qbuyecKoro UCCJleqOBaHHA NOMMMeNTHA pacTBOpAJCA BXIO- / ss 


pocbopme c HeOombuioli MoOaBKol JUXJOpyKcycHoH KucHoTE. CH, 
‘Oya WJM Be Kalu pacTBopa OllycKaJIuCb Ha MOBeEpXHOCTb Nc. Hs 
_AMCTHJIMpoBaHHOH Bob. OOpasoBaBllaxica MleHKa MOJ- COOCH, 
XBaTbIBaJlaCb Ha CllelifaJIbHy!0 PpaMKY, PaCTATHBalacb Ha 
Heli, mpocyuimBasacb H MoMellaiacb B 9lekTpoHorpad. Pactaxkenue, OocTH- 
rasmiee 1000% u Coabule, opHeHTHpoBano NomuMep. IIpHOop — ropu3oHnTamb- 
Hb ameKTponorpad OL (*). YcKopsionee HanpsxKeHHe ~ 55 kB. 
. V3 novlyyeHHbIx 2JIeKTpOHOrpaMM pa3JIM4HOFO THA WIA MeTAbHOrO anansa 
<CTPYKTYPbI Obl VCIO/Ib30BaHbI CHUMKH C pe3KHMH pedleKcaMu B Bue AyxKeK 
| pacnonaraiouluxcaA Ha IKBaTOpPe H MepHANAHE, a TakxKe BJONb XOPOLIO BhIpaxkeH- 
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: 


HbIX COCBLIX JHHM. Ha cHuMKax 9TOrO THNAa Obl 3adpuKcHpoBaH 41 peduekc.. 
B pentrenorpadpuyeckux paOotax (*) Obl Momy4eHo 32 pediekca, 4 M3 KOTOPbIX 
He MOIIM ObITh NPOMHAMUMpPOBaHHl. 

Haauuve acuo Beipaxennoro peduexca 1,49 A ya Mepuanane, a TaKxe pad. 
Ipyrux OcoOeHHOCTeH J/JIEKTPOHOrpaMMB! CBHJeTeJIbCTBOBAIM O TOM, 4TO B Ha- 
lux OOpasilax NoMMMenTHA MMe BTOPHYHylO CTpyKTypy a-cnupamu Iloymmura u 
Kiopx (°), B KoTOpot Ha 5 O6opoToR MpHxo_uTcs npuMepHo 18 ocTaTKos (cnMpauJb- 
18/5). Kaxkyaa amaHorpymna cBa3aHa BOJOpOAHOH CBASbIO Cc 3-H AMMHOrpynnon. 
Bob Len, OctaTKH exKaT Ha Ciupasu, War KoTOpod ~5,4 A, ocepaa TpaHc- 
JIAWMA MOCMeFOBATebHBIX OcTaTKoB ~1,5 A. 

HafiqenHad 3 IEKTpOHOrpaMM YTeKcCaroHaJbHaA 2JIeMeHTapHaA AYeHKa> 
a = 11,96 A, c = 26,8 A 6nu3ka kK sueliKe, NpelOKeHHOM Ha OCHOBAHHM PeHT- 
reHoaHamusa: a = 11,98 A, c = 27,0 A (%. 

Kak usBecruo (°), HHTCHCHBHOCTH OTpaxKeHHH OT CIMpPaJIbHBIX CTPyKTyp ON- 
pefensiotca tbyHkuuamu Beccesa Jp, TAK YTO B COEBYIO IMHUMIO HOMepa / JaioT 
BKJa, Te H3 9THX PYHKUHU, KOTOPbIe NOLYHHAIOTCA MpaBuy oTOoOpa 


l n m 
ae pis (2)\] 
3ecb c — MOMHBIM Nepuox cnupamu, P—ee war, p — MpoeKWMA paccTOAHMA’ 
MexKy ocTaTKamu Ha ocb. Jina a-cnupamu 18/5 nomu-y-metTus-L-raroTamata. 
umeem: P = 5,4 A, p = 1,5 A, P/p = 18/5,5n + 18m = 1; m=0,+ 1,-42.,..: 
BpisBJIeHHble Ha IIEKTPOHOrpaMMaXx ped.leKcbI B OOUIEM OTBeuaIOT IpaBHly 
oT6opa. OqHaKo HMeeTCA OHO CepbesHoe Hapylllenne 9TOFO npaBuuia (2). Cormac- 
HO CMY HeHyJIeBble 3HAYCHHA HHTCHCHBHOCTH MepHMOHAJIbHbIX PedPJIeEKCOB BO3- 
MOXKHHI JIMUIb TOra, Korga pu ZaHHoM /, n = O, Tak Kak BCe OCTaJIbHbIe (PyHK- 
mun Beccesa Jy 49. HMeIOT Ha MepHyuane HysIeBoe 3HayeHHe. Takum oOpasom, Bce 
MepHMOHAIbHbIe OTpaxkeHua, Kpome 00.18, 00.36 u yp., ABJIAIOTCA «3anpellleH- 
HbIMH». OHaKO MbI HaGwojaH pad pedsexcos 00/, Hanpumep 006, 007, 008 u: 
Ip. CaMbIM CHJIbHBIM H3 HUX ABJIseTCA pedwieKc (006) c MexKMIOCKOCTHBIM paccTo- 
annem d = 4,47 A. Ha pentrenorpammax nojoOubili pedbiekc TakxKe HaOml0gas- 
cad. Hwke MbI OCT€AHOBHMCA KpaTKO Ha IPHYMHAX NOABJIEHHH ITHX pecpeKCoB.. 
AHaJIH3 CTPOeHHA MOMMeNTH a Obl MPOBeeH C MOMOLLbIO NOCTpOeHHA Mpo- 
ekIlHH Dypbe NOTeHMMada STOM CTPYKTYPbI Ha Oa3HCHY!O MJIOCKOCTD, T. € BAO 
OCH CIMpaJIu. OTA MpOeKUHA NOMHOCTbIO ONpeNeAeTCH IKBATOPHAJIbHbIMH OTPa- 
*“eHHAMH. Mbt sapukcupopanmu 15 Takux OTpaxkeHul U OLeHHJIM UX HHTCHCHBHO- 
cru /, KOMOMHUpysA BU3yaJIbHYIO H MUKpooTomeTpHyecKyw olleHKy. Ilepexog oT 
HHT€HCMBHOCTeH K MOLYJIAM CTPYKTYPHBIX AMMVIHTYA Obl CoBepiieH Mo dbopMysie 


|\D| = yI/ pa’, (3) 


rye p — dakTop nopropxemocrTH. 
Suaku | @| ObiiM HalieHbl TeopeTH4ecKUM pacueToM amnuiuTyg. Ecau sagaTb 


TOJIbKO PaCCTOAHHA ATOMOB /; OT OCH CNMpaJH, TO B Ne€pBOM NPHOMMKeHHH ITOT 
pacueT MOXKET ObITH BHINOHEH 10 copMyue ; 


Dhro = > Tito {2nr;/d (ARO)}, (4) 
j 


re /; — aTomubtii dakTop pacceduua 2eKTpoHOB,. Jo — GecceneBa PyHKUMA 
Hy#eBoro ropsqka. HenpepbiBHo u3MeHad Benuuuny d = 1/R, rye R— pacctos- 
Hue B OOpaTHOM MpocTpaHcTBe OT Havasla KOOPAMHAT, MOXKHO MOJYUTb MHTer- 
PavIbHY!O HeIpepbIBHYIO KPHBYIO — pafMaJIbHylO COCTABJAIOMLyI0 Tpancdop- 
ManTht Pypbe — Becceaa 3aqannoit cTpyktypbl (puc. 1). Tako ananus WA 
ATOMOB COOCTBEHHO G-cliupasM MoKasbiBaet (?), uTO NOATBepAMIOCb H HalluM pac- 
YeTOM, YTO NepBble Tp pedwekca 100, 110 u 200 umetoT nomoKUTebHI 3HaK, 
Aadtee ULeT OTPULATeMbHaA OOMACTh TpaHctopMaHTH. BenwuyuHa u 3HaK Ooslee 
AaNeKUX OTPAKeHUH 3aBUCAT OT KOH*UrypallHH aTOMOB 6oKOBOrO pasuKaa. 

Tak Kak G-cnupaiu B Hallux oOpasiax yllakoBaHbl B KpHCTaJIJIMYeCKYIO: 
pelleTKy, Ooslee TOUHBIe pacueTEI BeEMYMHEI aMiJuTy D,,, NosyuaioTca 110 
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| ee HMeeT BHT: 


) A =2 {cos 20 (hx + ky)+cos 2n [kx — 
) —(h+ &)y) + cos 20 [Ay —(h+&) x]}. 
| re (8) 
B KauecTBe He3aBHCHMEIX B 3Ty cbop- 
| MYJIy HY2KHO NOJcCTaBUTb x, Y — Koop- 
_ J\aHaTbl Tpex ocTaTKos (I), MoBepHyTHIX 
OTHOCHTe€bHO Jlpyr Wpyra B mpoeKuuH 
| Ha 20°, OctTauibHble ocTaTKH BbIBOAATCH 
' M3 9THX TpeX OCbIO WecToro NopaykKa, 
_ Bocntomb30paBuinch JMTepaTy pHBIMU 
qaHHpimu (*°) mo crpyxtype L-raio- 
‘TaMHHOBOH KUCJIOTbI, Mbl paccMOTpeH 

Ha MOJeIAX pa3JIHUHble BapHaHTbI pac- 

MOOKeHHA OoOKOBOrTO paluKasla c 
iB-yraepoqHbIM aTOMoM B Howo*Kenuu I, 

TO COOTBETCTBYeT NpaBOl cnupamu c 
_ J@BLIMH AMHHOKHCJIOTHBIMM OCTaTKaMH, 


| “popMylaM KpucTadorpapuyeckux CTpyKTypHbIX dakTopos (°). Flpoexuua na 
; Oa3ucHy!0 MAOCKOCTh, HalpuMep, mpaBblx a-clupasieH B reKkcaroHadIbHOH yma- 
‘KOBKE OMMCHIBaeTCA TWIOCKOH Tpylmow cumMetpuu P6; crpykTypHbI dakTop 


f 


Puc. 1. Okcnepumentabupie (a) u TeopeTH- 
yeckue (6) 3HaueHHA CTPyKTYpHbIxX aMIJIH- 
TyX @pz,g: Ultpnxopaa auHua — Tpancchop- 


Mata Myppe — Beccena 


Oka3aJ0cb, 4TO IIPH 3HaAYHTeJIbBHOM pas0poce B BeCJIMGHHE AMINJIUTY WIA ITUX Ba- 


, 


Puc. 2. IIpoexuua Pyppenorenuua- 
wa monn-y-merus-L-rirTamata Ha 
6a3vcHy0 MmocKOCcTh (B yCJOBHBIX 
equHHwax). ToukKH — MpoeKWHH aTO- 
' MOB OOKOBBIX paywNKasIOB a&-CmHpaJn. 
_ 3amiTpuxopaHa oO6acTb B3aHMONpO- 
_ HHKHOBeHHA aTOMOB GOOKOBHIX ene 


Te weer 


PHAHTOB Hy KHbIe JIA NOCTPOeCHHA CHHTe3a UX 
3HaKH, KaK Ip pacuete mo dopmyvie (4), Tak 
u 10 cbopMysie (5), MOUTH He U3MeHsIOTCA. T pH 
MepBble AMIMVIHTYAbI H TPH MOceHHe HMeIOT 
3HAK IVJIIOC, OCTaJIbHbIe MAHyc. ConocTaBsleHve 
pacCUHTaHHbIX HW BBIYHCJICHHbIX aMIJIHTYA 
qauo Ha puc. |. 

Hlanee 6bl1a MocTpoena nmpoekiua Pypbe 
moTeHitHasa (puc. 2). OTmeTHM, 4TO ecH UC- 
XOJMTb MPH 3STOM 43 MIockol rpynnpt P6, ko- 
TOpad He OOaaeT MIOCKOCTAMH CHMMeTPHH, 
TO oTpaxeHna ARiO u khiO JomKHbI UMeTb 
pa3sHylo BelMunHY. C. Apyrol , cTOpoHb, B 
Hallux oOpa3iax NowH-y-MeTHa-L-rarotTamata 
CMeLyeT MpeANOOXRKUTh paBHytoO oOo tpa- 
BBIX &-CUpawe C MpOTHBOMOOKHO HalipaB- 
JIGHHOH MenTHAHOH  MWOocJeOBaTeJIbHOCTbIO 
OTHOCHTeJIbHO OCH pacTHKenHuA, HOO HeT 
HHKaKHX IIpHYHH, KOTOPbIe MOraH ObI BBI3- 
BaTb TIpH KpHcTalusaluu us pacTBopa 
HW. pacTssKeHHH peoO/layqaHue cimupasel 
OJHOH MOCMeOBaTeJIbHOCTH. ITO 3HA4UT, TO 
B MpoeKIuH Ha Oa3HCHyIO MOCKOCTb B 
paBHOH Mepe BCTpeTATCA cCiMpasu Kak C Ho- 
CJI€OBATeJIbHOCTbIO MO YaCOBOH CTpeKe, Tak 
WM MpoTHB Hee. J[pyruMu clOBaMH, BOSHAKHET 
«CTATHCTHYeCKAaA» MJIOCKOCTb CHMMETPHH I1po- 


eKUMM, HM MvocKoli rpynmoli, omucHIBaiolleli Takyio cTpykTypy, ctaneT P6m (°*). 
B stoi rpymne pedviexcht hki0 vu kAi0 paBubi Mo BeAM4HHe, a 3HAKH MX COBMAMaloT 


co 3HaKaMH, HafiqeHHbIMH 10 dopmyste (5) Jan 2HanTHOMOpdHolt rpynubt P6. 
Makcumympr cuntesa (puc. 2) orBeyaloT aTOMaM MIM Tpytiam aToMos. CuvIb- 
| woe KOAbILO MOTeHUMaa C MMHHMYMOM OKOJIO HayaJla KOOPpAMHaT — 9TO MpoeK- 
UMA CAHBUIMXCH Apyr c APpyroM aTOMOB CaMoli NenTHAHON nenn — Ny °C",O, 
C, —a-cnupanu. Ilo mepe oTqaiteHHa OT Ha¥asla KOOp{MHaT KOJIbILeoOpasHo 
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pacnosioxKenHble OO/acTH OosbIIMxX 3HaYeHHH MOTeHIMaa HayHHaloT pacna- 
WaTbca Ha OTAeIbHbIe MMKM. Kak moka3aHO Ha puc. 2, AerKO ufenTHpulupy- 
IOTCA BHICTYIIbI M MepBbIli pA] MAKCHMYMOB Kak aTOMbI Cg. MHTepecHo OTMeTHTD,. 
yTO Ba CJeLyIOulNe KOJIbIa MaKCHMyMOB cojepxaT no 18 nMKOB, He COBCeM,. 
IpaBa, paBHbIX 10 BeIMUHHe. 3 

Takum o6pa30M, He3aBHCHMO OT KaKHX-JIHOO HpeANOMOKeHHH, MpoeKUMsA. 
NOTeHILMasa Mp HOIM2KeHHO BEIABJIAeT 18-KpaTHY!0 CHMMeTPHIO, NPHCyllyio a-cnv- 
pau. B mepBoM 43 9THX KOVJIell paciovlararoTca aToMbIC,, 
Co, O1,B0 BTOpoM Oz HW CHs(cM.cxemy pu. 2). BriGop Han-— 
Jtyuulero BapHaHTa pacnoJOKeHHA OOKOBHIX pawuKaJoB,. 
mpecTaBJIeHHOrO Ha PHCyHKe, OblI NpOH3BeseH Ha Oc- 
HOBe NO/yYeHHOH NpoekuHu Yypbe u COMKEHHA Teope- 
THYCCKHX AMIVINTYA C 9KCIHepHMeHTaJIbHbIMH. Ha Mojle- 
JAX MpOBepAacCb BO3MOXKHOCTb B3A€HMHOH yllaKOBKHh! 
a-cnupaven. 

KoopHHaTbl X WY M paccTOAHHA Ff OT OCH cnHpaswe 
WIA OHO Wen HalieHHOH MOJeJIH NpHBeeHbI B TAG. 1. 
ATOMbI OCTAJIbHbIX ele BbIBOAATCA H3 ITHX MOBOPOTOM: 
Ha 20°. 

Moje CTpyKTypbl Noka3aHa Ha puc. 3.9Ta Mojedb, 
Kak CJleyeT H3 yxKe OOcyKaBllerocA HaJIM4HA 3ampe- 
UL€HHBIX OTparKeHHHi OO/, u3 KOTOpbIX HaHOoulee CHJIbHbIM: 
abusetca 006, uqeamu3supoBaHHan. Ecsm Obl Bce 60KO- 
BbI€ PpalHKaJIbI OblIH OPHEHTHPOBAHbI COBePLWIeHHO HJleH- 
THYHO, TO HaGJOJaucb Obl TObKO pedekch . 00.18, 
00.36 u T. 4. Upyrum nogTBepxxyeHHem cakTa He COB- 
ceM OJMHAKOBOLi <MOABECKH» OOKOBLIX paKaJIOB K 0- 
JIMMe€NTHIHOH Wen ABJIAe€TCH TO OOCTOATEILCTBO, 4TO B- 
OOOHX KOJIbUaX NpOeKWMH NOTeHWMaJa, COMepKallAX M0» 
18 NHKOB H YKa3bIBalOlHxX Ha (MceByo)cumMetTputo 18-ro- 
NOpAAKa, STH MMKH He COBCeM PaBHbI No BesmMunHe. Mctun- 
HOH CHMMeTpHelH STHX KOJell ABJIAeTCH WecTepHasv, YTO- 
Puc. 3. Mogens crpyx- 4AXOMNTCH B KoppeaAIMH C HAHYHEM CHIBHOTO OTparKe- 

TYpbI Hud ,006. Takum o6pa30M, OTKJIOHeEHHA B OpPHeHTallHy 
: Ta6auua 1 | 


EN PS ES PTI EN GC 
(ee 0,170 0,203 22g Co 0,492 0,316 5,20 
Cy 0,300 0,247 3,04 Cu 0,533 0,140 5,70 
Ge 0,417 0,362 4,75 Oz 0,596 0,413 6,40 
O; 0,459 0,193 4,80 


OOKOBBIX paJUKaJIOB MpOABJISIOTCH KaK B MpOeKILMM Ha OCb CIMpasM, TaK HB 
MpOeKILMH BAOJIb ITOH OCH — Ha MOCKOCTb 6a3Hca. 

Takum o6pasom, 9u1leKTpoHorpaduyecKHit MeTOA, NMO3BONMM CYyWIeCTBeEHHO JO- 
NOJIHUTb MOJIYYeHHbIe PCHTTeEHOBCKHM aHaJH30M (?) WaHHble OO G-ciupaJbHOr. 
CTpyKType NowHu-y-MeTHa-L-raoTamata. 

MucrutyT KpHctammorpabun Tlocrynusio 

Axayemuu Hayk CCCP 28 IV 1961 
f HMTMPOBAHHAA JIMATEPATYPA 
3.17. TuucKxep, J[ubpaxuus snexrpouos, Hay. AH CCCP, 1949. 2C. H. Bam- 


i Ond At E tel aione te W. E. Hanby, Synthetic Polypeptides, N.Y. 1956—- 
; B. K. Batiumreitu, Crpyxtyppaa aaextponorpabus, Wag. AH CCCP, 1956. 
" B. K. BatumtTeau, 3.7. Wuncxep, Kpucrannorpadua, 8, 3, 358 (1958). 
: Ga lela Va mford, W. E.Hanby, F. Happy, Proc. Roy. Soc., A 205, 30 (1951). 
; L. Pauling, R.B. Corey, Proc. Nat. Acad. Sci., 32, Ne 5, 235 (1951). 

AP. airlinn' ga) Re BeCorey, HOR. Branson, "Proc, Nat. Acad. Scl.. o7, 
Ne 4, 205 (1951)... 2 WiyGochraniir HoG Crue ky V.0V amidy” ‘Acta*Cryst:)) 5, 


5581 (1952). ® International Tables for X-ray Crystallography, 1952, p. 372. 19 S. H i- 
nokama, Acta Cryst., 8, Ne 10, 637 (1955). . 
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Jlokaagn Akanemun nayk CCCP 
1961. Tom 139, Ne 6 


XHMH ff 


A. A. APECT-AKYBOBHY, A. P. FAHTMAXEP u axkagemux C. C. MEJIBEJEB 


OB AHHCHHOHM NOJIMMEPH3ALMH B NPHCYTCTBHH 
APOMATHYUECKHX COEAMHEHHK 


OOulelpuHATad cXeMa NOJIMMepH3allMM B MIpHcyTCTBUH MeTaJlapomaTuue- 
> CKMX HHMIMaTopos (',*) WpeqnomaraeT yyacTue apomaTH4yecKOli KOMIMOHEeHTHI. 
TOMbKO Ha CTaquM MHUIMMpOBaHHA (Mepexog 2/eKTpoHa OT apomaTHueckoro: 
; MOH-paAuKaJia K MOHOMepy). Bo3MoxkHOCTb y¥acTHA apomMaTH4eCKHX yrseBoygo- 
\pOJ0B B AKTaX AHHOHHO"O poctTa len JO CHX MOp He paccMaTpuBawacb. 
Hamm Obilo ycTaHoBJeHO, YTO aHTPalleH BbISbIBAeT Pe3KOe CHHKECHHE CKO- 
POCTH aHMOHHOM MOsMMepHsalNH CTHpOa, MHAWMupOBaHHO! HaTpHi-apoma- 
| THYeCKMMM KOMIVIeKcaMM B TeTparMlpodpypane, MpHyeM BeMUNHa CHWKEHHA 
 CYIe€CTBEHHO 3aBHCHT OT OTHOWIeCHHA aHTpalleH : cTHpos. Ecaim KOHCTaHTa CKO- 
_ pocTH pocTa WIM aHHOHHOH NomMMepHsauuu cTupona B TI® opm 25° pasua. 
| 285—570 w1/Monb -cex (*), TO B IpucyTcTBUH aHTpalleHa HaGsIOAaeMasd KOHCTAHTAa 
CKOpocTH (CKOpOocTb NOJHMepu3alluH, JeeHHad Ha KOHIeCHTpallMH AKTHBHBIX 


! 
: 


) 


L 


/ WeHTpOB HM MoHOMepa) uMeeT mpu 20° BemMunHy nopsyKa 0,1 n/moumb-ceK 
} MpH MOJIAPHOM OTHOIWeHHH aHTpalleH : cTHpom = |: 30 u 3:-10°? m/Monmb-ceK 
| Mp OTHOWeHMM anTpallen : crHpon = | : 6. 

i Vuru6upytoulee yelictBue aHTpalieHa HaOmiofaeTca Kak Mp BBeJeHHN ero: 
_ BCMecTe C HHHWMATOPpOM (HaTpHH-HadTaHHOM WIM HaTPHii-aHTpalleHoM), Tak 
4 pv fZoOaBsennu cMecH CTHpOJI — aHTpalleH K KMBYLeMy» MOJHCTHpOUy, 
_ HOJyYeHHOMy Ha HaTpHii-HadraiMHe uM HaTpui-yMdenuse. CkopocTb nosH- 
| Mepv3aliuuM MocTosHHa Jo KoHBepcuu 30 — 40%. MomekyApHbiii Bec MouHMe- 
' poB, KpoMe NOJ1y4YeHHbIX Ha HATPHH-aHTpalleHe B OTCYTCTBHe CBOOOHOrO aHTpa- 
WeHa, C TOUHOCTHIO Jo 10% cormacyeTca C pacCUHTaHHbIM M0 (opMyvie 


fe. 


rye Mo — KomuuecTBO MOHOMepa B rpaMMax, K — koJIMYeCTBO HHHIMAaTOpa B. 
MOJIAX, 
IlpuBeyenuble (pakTbl yKasbiBaloT Ha TO, YTO Mpollecc MpoTeKaeT Mpu MOCTOAH- 
“HOM 4HCJI€e AaKTHBHbIX IeHTPpOB, PaBHOM KOJIMYeCTBY B3ATOrO MHHIMaTOpa, 
| w Mp oTcyTcTBuM Mepeqaun env. CileqoBaTeIbHO, 3aMe/IeHHe He CBA3aHO C 
NOHWKeHHeM YMCJIa AKTHBHbIX WeHTPOB BCJIeACTBHe CABHTa BsIeBO PaBHOBeCcHA 
_ MHMILMApoOBaHns: 


At+C2ZA+4+C (II) 


_ (A uC — cooTBeTcTBeHHO, aHTpalleH H CTHpOM; 3Be3{04UKON OTMeYeHbI HOH-pajin- 
KaJIbl, T. €. MOJIEKYJIbI, MMeIOUMe H3ObITOUHbIM S/IeKTpOH) — H OCYLULecTBJineTCA 
NOJIHBIi MepeXo H3ObITOUHDIX 2IEKTPOHOB OT aHTpallena K cTHpO/ly. OTrcyTcTBHe 
B cHcTeme A* floyTBepxKeHO TakxKe cleKTpoPoToMeTpuyecKH. IToT (akT MoxKeT 
|HoKasaTbca CTpaHHbIM, TaK KaK KOHCTaHTa paBHoBecua peakunH (II) mpu 25° 
/papHa 107° (pasHocTb HOpMaJIbHEIX MOTeHILHaJIOB —0,41 B (*)), 4 Jake mpu or-. 
“HOUICHHM aHTpallen : cTupo = | : 10 paBHoBecHad KOHUeHTpallsl CTHPOJIbHBIX, 

- HOH-pagMKasos C*s 10° pa3 Menbue KontenTpawuH A*. Ilo-BuyuMomy, MouHOMy 

 ucuepmanuto A* croco6cTByeT HeoOpaTHMoe pacxogoBanne C* BcsecTBHe peak~ 
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MH C MOHOMepoM HM peKoMOnHallHH (7) H OUeCHb MaJIbIM Pacxo MOHOMepa Ha Ha- 
qaJIbHOH CTaQHM BCuIeCTBHe pe3KOrO 3aMeJWICHHA CKOPOCTH peaKIIMM pocTa B 
IpHcyTCTBHH anTpalena. IIpu mosMMepW3allMH Ha HATPHM-aHTpalleue B OTCYTCT- 
BHe CBOOOAHOrO aHTpalleHa HaOsIOaeTCA MOBbILIeHHe MOJIeKyJIApHOrO Beca B 
1,5 — 2 pa3a mo cpaBHeHHIO C paccuHTaHHbIM 0 (bopMyve (I), OMHaKO UH B STOM 
culy4ae, HECMOTPA Ha BbICOKYIO CKOPOCTb Mpolecca, HOHbI A* nocse saBeplieHuA 
OJIMMepH3allMl CMeKTPOCKONHYeCKH He OOHAPyKUHBAIOTCA,. 

Takum o6pa30m, 9ppekT 3aMeVICHHA CBA3AH C yUaCTHeM aHTpalleHa B akTAax 
pocta. Ilo Bcefi BepOATHOCTH, IIpOTeKaeT COBMeCTHAA NOJMMepu3salluA aHTpallena 
u cTuposa. M3pecTHo, YTO aHTpalleH OYeHb AKTHBEH B PaMKaJIbHbIX peakUMAX 
(5); omMcaHa paqukKabHad CONOMMMepHsalluaA ero c OyTayHeHom (°). O6 yuacTHH 
aHTpalleHa B aHHOHHOM COMNOJIMMepH3allMH JO CHX Nop He cooOLaocb. Moxkxo 
OXKUAaTb, YTO, IPHCOeAMHAACh K KapOa- 
HHOHAM CTHpoula, OH OyeT OOpa3s0BbI- 
BaTb JOBOJIbHO CTAOMJIbHbIM HW MasloaK- 
THBHbIN, BCJICCTBHe 3HAYHTeJIbHOH Je- 
NOKaNIH3aluu 3apsAya, aHvOH; HaOui0- 
WaBlivech. KHHeETHYeCKHe 3dPeKTbI XO- 
pollo corjacyloTca ¢ TAKUM TipeycTaB- 
JIGHHAMH, 

Js MpoBepku MpesnouowKeHusA 0} 
IIpOTeKaHHH CONOIMMepH3alluu aHTpa- 
WeHa CO CTHpOJIOM HaMH Obl NocTaB- 
JeH cJleqyioulMi onbit. K pactTBopy 
@KUBYULero» MOJIMCTHpOJIa, NOJLyYeHHOrO 
Ha HaTpHH-HadraJinHe, JOOaBJIeH aHTpa- 
ICH B KOJIMYeCTBE, BTPOe MpeBbILIalOuleM 
YHCJIO AKTHBHbIX WeHTpoB. B 31eKTpOH- 

0)“ 5 Be crsinonk flocamiaanonmienico senate 

ee ; JIHbI HKU 

cBoOoqHoro aHTpallena (341, 358, 

Puc. 1, Saekrpouupte cnextput norsomenua 378 M+); OJHOBPeMeHHO MpovCxXoUT 

CHCTeMBI MOMCTHpo — aunTpaueH B TI® CMeILeHHe MAKCHMYMA MOPJIOULeHUA GK - 

Byllero» MowuMepa c 340 My fo 445 Mp 

(cm. puc. 1, KpuBet2/, 2). Tlocme NOoMMMepH3allMU JONOIHATebHbIX KOJMYeCTB 

CTHpoa CBOOOMHbIA aHTpalled B CHCTeMe NIpaKTW4YecKH He OOHapyKuBaeTca 
(KpuBax 3), 4TO MOATBep*KAaeT ero y4acTHe C COMOAMMEePH3AallMM CO CTHPOJIOM. 

Ha KpuBofi 3 BAHO TakxKe, 4YTO CMeULeHHOe MOMOKeHHe MAKCHMyMa MOrJo- 
WCHHA B CHeKTpe WKUBYULero» MOMCTHpowa COXpaHAeTcA M NMocse MowMMepH- 
3a HOBSIX MODILMA MOHOMepa; NOJHMep, NOJyYeHHbIM Ha HATPHH-aHTpallene, 
TaKKe HM2eT MaKCUMyM Normoul2HHa mpH 445 Mw, AHaJIOrH4Hble ABJICHHA He- 
aBHo HaOmoganu JleBu u corp. (*). B ormn4une oT OObINHOrO “KUBYLLErO» NOJIH- 
CTHpOda, CeKTp KOTOPOrO CylkecTBeEHHO H3MeHAeTCA yxKe Yepe3 AeHb Nocwe ero 
nolyyenua (*), cleKTp MOAWMepa, NOMy4eHHOrO B MpHcCyTCTBHH aHTpallena, 
IIpaKTH4¥eCKH He MeHAeTCA B TeveHHe 3 WHel. HaOmoqaemMoe cMelllenue B CleKTpax 
MOXKHO, KaK 9TO JematoT (’), OObACHHTb KOMIIeKCOOOpa30BaHHeM MexKy aHTpa- 
I\EHOM HM AKTHBHbIMM WeHTpaMu MoOuMepH3alun. Bo3MoxKHO, OJHAaKO, YTO CMe- 
WleHHbId MakcuMyM 445 Mw cooTBeTCTByeT KapOaHHoHaM aHTpalleHa, HaXxojsA- 
IMMMCA Ha KOHWAX MOMMMepHbIX Lene; 9TO IpeAMOMomwenne TakxKe cormacyerca 
C OMbITHDIMH JAHHbIMH, ECM KapOaHHOH aHTpalleHa UMeeT KOIPPulneHT 9Kc- 
THHKILMH pu 445 Mu cyulecTBeHHO OobUIMH, eM KapOaHHMOH cTUpoua UpH 340 Mp. 

OrMeTuM, 4TO (pakT CMeleHHA MaKCHMYMA€ B CleKTpe MouIMMepa, Mouly4ueHHoro 
Ha HaTPHH-anTpatlene, KakoBa Obl HM Obla IpMpoka STOFO ABMCHUA, yKa3bIBaeT 
Ha TO, 4TO 3e2Cb BPA IM B 3HAUMTeIbHOH Mepe IIpeAcTaBJIeHO HHHWMUpOBaHHe C 
MIPHCOCIMHEHHeEM ApOMaTHYeCKOH KOMMOHeHTHI K MOHOMepy, HocTyJupyemoe MIA 
HeKOTOpbIX cayyuaes (7, °), IIpu TakoM MexaHH3Me MHUUMMpOBaHHA MO/MMep, 
BCMCACTBUC OTCYTCTBUA B CHCTeMe CBOOOAHOrO aHTpalleHa, MMe Obl OOBIMHDIM 
.clleKTp. Kpome Toro, B cBeTe IIPHBeJCHHbIX JAHHbIX SICHO, UTO OMMCaHHble B pa- 
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oTax (?, °) bakTl oOnapyxKeHUA B HOMMMepax cparMeHToB MHUILMaTopa CaMH 110 
ce6e He MOrYT CyKUTb TOKa3aTebCTBOM MpoTeKaHus MHMUMMpOBaHHA M0 Ta- 
KoMy ciocooy, MockoulbKy apoMaTH4ecKHe KOMMOHeHTEI MOryT BXOJUTb B lenb 
MW Mp aktax pocta. 
_ Ilpucytcrsue 3HauntebHbIxX KomMYecTB Hadtanuua (q0 50% no oTnomlenuio 
| K CTHpOsly) He OKa3bIBaeT 3aMeTHOFO BAMAHUA Ha CKOPOCTS Mpollecca WIM Moue- 
_ KYJIAPHBIM BeC, HO CYIeCTBEHHO MeHAeCT CNeKTP @KHBYIero» MowuMepa — uc- 
_4e3aeT MaKCHMyM Ipu 340 Mp w NOABAAIOTCA MaKcHMyMbI pu 430 n 550 Mp. To- 
| auMep coxpaHAeT CIOCOOHOCTb MIpHcoeAMHATS HOBbIe MOPUMH MOHOMepa, HO Ip 
'93TOM COXpaHaeTcH U3MeCHEHHBIH 
'cnekTp. AnasioruuHble u3MeHeHHA 
“ClMeKTpa KUBYIero» nNosMcTUposa 
_ OTMe4¥aJIMCh pH ero croxnuuu (°, 1); 
| BO3MOKHO, 4TO TaM TaKiKe HMeJO 
“MeCTO MeJIeHHOe B3aNMOJelicTBHe C 
“apOMaTHYecKOH KOMMOHEHTOH MHH- 
| uMaTopa. 
h MoxkHo ObIJIO OO%KUaTb, YTO HHTH- 
H Oupyroliee JelicTBue aHTpalleHa Ha 
MOJIMMepu3alluio MeHee aKTHBHOFO 
MOHOMepa OyJeT elle OOvIbINMM, Kak 
-BCJI€JICTBHe MeHbIUel AKTHBHOCTH Mo- 
“HOMepa, Tak H BewlescTBHe Oovbuleli 
CKOpOCTH MIpucoequHeHHA AaHTpallena 
\ K AKTHBHBIM WeHTpam. B coorsetcr- 
“BHM C 3THM ObIIO MOKa3aHoO, 4TO TI0- 
JIMMepu3alva OyTaquena, KOTOpHIi joe d q 
' MeHee AaKTHBeH B AHHOHHOM MOJIMMe- 300 400 500 600 Mu 
| pusattuu, yem crupom (4), npx 20° 7 
| TipakTwyecku OCTaHaBJIMBaeTCA yrxKe Puc, 2. OMeKTPOHHBIC CMeKTPbI norsomleHHA 


Ip OTHOWeHHU aHnTpallen : Oyragu- CHCTeMBI noiM6yTaqvuen — anTpauen B TIO. 
: / — «KMBYWINK» MOMMep, MOYYeHHbI Ha HaT- 


en = 1:30. [Ipu joOapnennu ant- puit-HadTranmune, 2 — To xe Cc RO6aBKOM anTpa- 
_palleHa K “KUBYTeMy» nowmHoyrTa- weHa, 8 — TO Ke moce MONHMepHsallHH HOBOI 
WHeCHY, TaK *KEe Kak H CO CTHPOVJIOM, NOPILHH MOHOMepa 
“HaOsrofjaetcA usMeHeHe crieKTpa c 
“HOABJeHHeM MakcHMyMa pu 450—460 mp (cm. puc. 2, kKpuBbie 1, 2); 
TaKOH Ke CMeLIeHHbI CIeKTP HMeeT TOJIMMep, MOMYYeHHbIN Ha HATPH-aHTpa- 
_ lene. ITOT ciekTp c MakcuMyMom 450 — 460 Mp coxpansetca Mocue nomwHMepH- 
3allHM HOBbIX MOpIMi MoHOMepa (kpuBasx 3; CBOOOJHHIN aHTpalleH Ip 9TOM Hcye- 
3aeT) H ocTaeTCA MpakTHYeCKH He€H3MeHHBIM B TeyeHHe 5 AHell. Ilo-BuguMomy, 
“KUBYMMH»> ToMOyTaqveH B8aMMOJelcTByeT C AHTPalleHOM MIO TOMY Xe THI, 
4TO HW @KUMBYLINM» MOJIMCTHpOw. 


; @MU3HKO-XUMHUeCKHH HHCTHTYT Tlocrynuuo 
um. JI. St. Kapmosa 18 V 1961 
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yneH-Koppecnonjent AH CCCP A. M. CAMAPHH u B. M. BEPE)KHAHH 


PACTBOPHMOCTb AS3SOTA B JKHAKOM MAPrAHILE 


PacTBOpuMOCcTb a30Ta B XKHJJKOM Mapranue Oblia usy4yeHa paHee ('~*). OnHako 
peSyJbTaTb! ONpefeseHul pa3JIMUHBIX HcceqoBaTeneli MpoTHBopeynBE!. Tak, 
PaCTBOPHMOCTb a30Ta B XHAKOM Mapranue mpu 1300 — 1400 (1450)° C onpege- 
jena paBuoli 0,10 — 0,13% (4); 3,7% (7); 1,0% (°); 1,58 — 1,95% (4). IIpume- 

HeHHe MeToga «ropayuero OObeMa» IIpM ompe- 

CO a | JIesIeHHH paCTBOPHMOCTH a30Ta B 2%KUKOM 
. | MapraHlle HEKeTaTeIbHO BCJeACTBHE BbICOKOM 

{ | ylpyrocTH Napa KuAKorO Maprauita. B3anmo- 
jielicTBve KOHJeHCaTa c Tra3000pa3HbIM a30- 

4 TOM,  COMpoBoxkalolleech oOpa30BaHHeM 


S at Mn,N, mpuBogquT K cCYyUleCTBeHHbIM Torpell- | 
\\ HOCTAM. 

\\ Hamm Obl BbI6paH MeTO WHHaMHYeCKoro 

\ PaBHOBeCHA Me*K Ay 2HAKHM MapraHileM H La- 


A 30BOH (a30H, COCTOALMLeH U3 a30Ta HJIM CMecH 


0 : 30 60 90 MUH. 


Puc. 1. Kumeruueckue kpiigbie: asoTupopaHua 2%*HAKOTO Mn (a), 
eazs0THPOBaHHA w%UAKOTO Mn, cogepxKauero 3,3% N (6), measoTu- 
popanua xuyKoro Mn, cogepxamero 6,0% N (e) 


a30Ta HM Bofopoga. IlapimanbHoe JaBuleHve a30Ta B ra30Boli (base B MOMeHT Jlo- 
CTHAKCHHA PAaBHOBeECHA OMpPee/AeT AKTHBHOCTb a30TAa B MeTawue. B mpoGe TBep- 
oro, OblcTpO OxWaxKeHHOrO MeTasMa 3aTeM OnpelesAIH cosepxanue a3oTa, 
OTBeuarolllee COCTOAHHIO paBHOBecus. Metoy um ycTaHoBKa JIA M3y4eHUA pac- 
TBOPUMOCTH a30Ta B MeTaJJIMYeCKUX paciaBax omucaHb panee (°). 

Ja Harpepa MeTasia MCHOMb30BaJIN JAaMMOBLIi BLICOKOWACTOTHBIII renepa- 
top JIT-60. B kayecrBe ucxoqHBIx MaTepHaJIOB MCHOIb30BaIM pelBapHTeJIbHO 
TepelMaBJeHHbI JeKTPOMMTHYeCKH Mapranell u a30THPOBAaHHbIit JJICKTPOJIN- 
coe MapraHell. CotlepxKanHne OTICIbHbIX 3JIEMCHTOB B MapraHlie IpHBeeHo 

B I cepuu miasox metani B Teyenue 120 — 180 MHH. BbIepxKHBaIH mpH 
SaNaHHbIX TeMlepaType H pacxoe Booposa u a30Ta (40 wu 1100 ma/mun., 
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TP av6r mova 0% 


Copepxanune, % 


Mapraneu, 


Cc Fe Si 


: seit 


| BaextpoauTuueckuii mlepe- 0,06—0,08 | 0,05—0,06 | 0,04 | 0,05—0,06 10,003 — 
_‘mwlaBmenuniit 
| OlekTpomuTHYeCKHi as0TH- 0,06—0,08 | 0,05—0,06 | 0,05 | 0,05—0,06 |0,003| 3,3 u 
| poBaHHEll 6,0 


| COOTBETCTBEHHO), OTOMPasIN MpoOObI MeTasa, KOTOpble 3aTBepeBa/IM NOYTH MrHO- 
BeHHO-(MeHee | cek.). Bo II cepuu pacnaB BbIepxKUBaIH B TeX Ke yCOBHAX, a 
TpoO! oTOHpawu yepes 30, 60,90 u 120 mun. 
_ B mepBol u BTOpol cepuax, c lesbi0 
“OUMMeHHA MapraHila OT KucJOpoya, *KUI- 
KMH pacniaB 60 MuH. BEIepxKuBaIN B 
} OKe OYMINeHHOrO BoJopoya (400 ma/mun), 
BaTeM BHIKMOUaIM TOK. SacTHIBIIM MeTaJI 
BHOBb paCiaBANH HU BbIepxKUBaIN Ip 
'3aJaHHbIX TeMilepaType HM pacxoye Bojo- 
powa u asora (40 u 1100 ma/Muu., coot- 
‘BeTcTBeHHO). B rperbeli cepHu mulaBoK 
‘MapraHell, cogepxamnl 3,3 u 6,0% N, 
BbIJepKUBAIN B TeX %Ke YcJIOBHAX, 6e3 
TipeABapuTesIbHOrO OYHINeHUA B BOOpOse 
'B Teyenne 60 — 120 muu. 
_  CojepKanue a30Ta B MapraHle onpejse- 
_ JAI XMMHYECKUM MeTOJOM (°). 

Kak OblWIO OTMe¥eHO, IPH OHO HU TOH 
“Ke TemilepatType paBHoBecHe JOcTHraocb 


Kak Mpu wacbINeHHM %KuKoro MapraHia US AAS hoe 
‘a30TOM, Tak HM IIpH easoTH3allMu a3or- 50 42 2) 56 38 ae 
cojepxKaliero MapraHiia. YcTaHoBJeHO i 


_(puc. 1), wro wacoBas BbIJepKKa MeTaaB pyc. 2. Bausnue Temmeparypur Wa pace 
Ta30B0M MOTOKe BIOUHE MOcTaTOUHa VIA tsopumocts N B xH_AKOM Mn. a — Mn, 
_AOcTWKeHUA PaBHOBeCcHA. 6 — asoTuposansibit Mn 

C moBblueHveM TeMIlepaTypbl pacTBO- 
PUMocTb a30Ta B X%KUAKOM MapraHlle cHwxKaeTCA (pic. 2), Ita 3aBHCHMOCTb 
-MoxeT ObITb MpejcTaBJieHa ypaBHeHHAMU 


f INN fy [MN] 
1/5 Nor) 1% N], K= = Bat - a (1) 
Ne N, 


3a cTaHJapTHOe COCTOAHHE IIpMHAT paciaB MapraHlla, HaXOALUMNCA B paB- 
-HOBeCHH C a30TOM, JlaBsIeHHe KOTOpOro paBHo | arm. Ha ocHoBe 9KcNepHMeHTAaJb- 
ke qanubix, npu Py, = | arm. u/n = 1, 


3010 


é IgK =lg[% NJ) = = Seige tye (2) 
| AF? = — 13780 + 6,65T. (3) 
Ui T] ) 
ME ei treks nage CUPS ceo 29 IV. 196] 


IMTUPOBAHHAA JIMTEPATYPA 

Mpmipensenteld, Ann. Phys., 12, 353 (1932).. 7 U.Zwic ker, Zs. Metall- 
bstaet ga. 274 (1951). 3% T. Saito, Sci. Repts. Res. Inst. Téhoku Univ., Ser. A, 1, Ne 4, 
19 (1949). 4B.1. TMepeneakun, B. A. Boronw6osBs, Cramp, Ne 9, 813 
(1960). 58 A. M.Camapuu, B. Il. PenoTos, Tp. IV Kondep. 10 (PH3HKO-XHMH- 
‘ueCKHM OCHOBaM mponsBogcTBa craiu, Vaz. AH CCCP, 1960, crp. 144. B. Il. Oe 7 o- 
T0B, Tp. KOHep. m0 SKCHePHMeHTAaNbHO TEXHUKe H MeTOaM BEICOKOTeEMMepaTyPHBIX HCCJE- 

Eropanuii, Vist. AH CCCP, 1956, crp. 454. 


oF 1355 


Jlornangm Akagemunu nayr CCCP 
1961. Tom 139, N 6 


XHMHA 


JI. HW. BEJIEHBDKMM, C. 3. TAMU u A. JI. TOJIbA®APB 


HOBbIM CMOCOB CHHTE3A MAKPOLWMKJINGECKHX KETOHOB 
C MYCKYCHbIM 3ATIAXOM 


(IT pedcmasaexo axademuxom A, A. Banaxduxom 3 III 1961) 


Paunee () Ha IpuMepe LUKJOTeTpayeKaHOHa HaMH OblIO MOKa3aHo, UTO BbICWIHe 
aJIHILMKJIMYeCKHe Ke€TOHBI MOryT ObITb MOJLYYeHbI BOCCTAHOBUTebHOH Jecybdy- 
pusalluel MpOAYKTOB BHYTPHMOJeKYIAPHOTO allHJIMpOBaHUA XJIOpaHrHApHAOB 
(0-THEHHJIaJIKAHOBBIX *, KMcJIOT (I): 


Ho 
ite Ih \ —_—> ae < 2)nCO — 
stn bibl lees ae) 
(1) CO Hyp i 


[ \ 
s 
aia CO(CH,) 


oo Chinen, GO! X(N) a Se: 
jeeke Set A 


Unkiu3alua XJOpaHruApHAOB MpoBosuacb B cepoyrueposle C HCIIOb30- 
BaHHeM MeJIKOUCMepcHOro KOHJe@HCHpyrollero areHTa, OOpasyrolleroca Mp 
oOaBJleHHH SPUpHOTO pacTBopa TEXHHYECKOFO XJIOPHCTOFO aJIOMHHUA K Cepo- 
yrulepoay. B qasbHelkiiiem OblwIo0 HalieHO, YTO Cepoyrsepo MOET OBITb C yCHeXOM 
3aMeHeH XJIOpoPopMom (?). 

CiiellvaJIbHO TOCTABJICHHbI€ CPaBHUTeJIbHbIe OMbITb! WOKAa3aIM, YTO CYMMap- 
HbIM BbIXO], HW COOTHOWeHHe MpOAYKTOB WHKAM3alMN CyUleCTBeHHO 3aBHCAT OT 
(pasoBOro CocTaBa PeaKILHOHHOH cMecH. EcsM MpoBOLMTb BHYTPHMOMeKyIApHOe 
allWJIMpOBaHhe XJlopaHrugpuga 10-THeHNAKaNpHHOBOH KUCJIOTLI B TOMOreHHOM 
cpejle (UcMOb30BaIICA SCPUPAT XJIOPHCTOFO AIOMMHUA, OUMUIEHHbINi MeperoHKon), — 
BbIXoN [10] a-uKIOTHeHOHA-1** (II, n = 9) cHmxKaetea c 40 Fo 20%, a BEIXOg | 
[10, 10]-c-uuknoguTvenguona-1,15 (II], n = 9) —ec 30 go npumepxHo 10% 
C OMHOBPeMeHHHIM YBeJIMYeHHeM KoOsIMUeCTBa OOpasyrollelica cMoubI. Takum o6- 
pasoM, BBIXO] NpOyKTOB WMKJIH3alNn B 2—3 pa3a MeHbIlle, 4eM NPH MpoBesenHu 
peakIHv B reTeporeHHoH cpeye B yCMOBHAX, OMMCaHHbIX pauee (?, ”). 

lsyyenve XapakTepa KOHJeHCHpylollero areHTa MIpHBes0. Hac K MBICJIM, 4TO 
MPHYHHOH EO TeTepOreHHOCTH ABJIAeTCA IIPHMecbh K TeXHHYeCKOMY XJIOPHCTOMY 
aJOMHHHIO MpOLyKTOB THApomM3a MocseqHero Buaroh Bo3szyxa. Ilonmaraa, 4To 
reTepOreHHOCTh KOHJeCHCHPyiollero areHTa BcweACTBHe COPOLMKH Ha ero MOBepX- 
HOCTH MW OFpaHHYeHHA NOABYWKHOCTH WHKJIM3YeMbIX MOJIeKyJ WOuKHA croco6cT- 
BOBaTb BHYTPHMOJIeKYJAPHOMY TeYeHHIO TIpollecca WHKIH3allHu, MbI MOCTaABHJIH 
PA OMbITOB C NpOAYKTOM YacTHYHOrO TuApomM3a sbupata XMOpHcTOrO aJIOMH- 
Hua (1 MOdb BOJbl Ha MOdIb Apupata), OOpasy!ouLHM B XJOpodopMe BecbMa TOH- 
Kyl0 B3Becb. OKa3alocb, YTO pH 9TOM BHIXO], G-IWMKOTHeHOHOB-1 (11) noBbulla- 
eTca, MpuMepHo, B 1,5 pasa c OfHOBpeMeHHbIM yYMeHBINeHHeM KoMMYeCTBA Apy- 
roro Mpodykta WukM3alHH — AukKetTona Tuna II]. Yka3aHHblii KOHAeHCUpyto- 
UMM areHT ObWI UCHONb3OBAH HAMM JIA MpoBeeHUA WMKAMBalMH XTOpaHrUs- 
pugos 10-THexuitKanpuHoBol, 11-rueHumyHyeKaHopolt, 12-TuenuimaypHHoBolt 
MW 13-THeHuITpuzeKaHoBoH KucaoT. B pesybTate c BEIXosamu 53—63% nloay- 
YeHbI MOHOKeTOHHI THA I] cn = 9, 10, 11, 12, koroppie mp BoccTaHOBHTebHOH 
Aecy by pusalluu c BLIXoqamu 75—90% maior anuuuKsaMueckHe KeTOHbI, 06.1a- 


* 
ae es MH alee HMeIOTCA B BHJLy W-(THEHHJ-2)-aNKaHOBbIe KHCJIOTHI. 
OMCHKNATYPy MAKPOWMKAHYECKHX COeLMHEHHH, CoxepxKaMlNx THOpeHoBEIe Ampa, cM. (2). 
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WaroulMe MYCKYCHBIM 3alaXoM,— WMKJOTeTpaeKaHOH, IWMKJONeHTaeKaHou (9K- 
aJIbTOH), WMKJIoreKcayeKaHou, WuKslorentayekanou (qurugpoun6etor). OOuuit 
BBIXO, aJIMIMKJIMYeCKHX KETOHOB, CUMTaH Ha W-THeCHHaIKaHOBbIe KHCJOTHI 
_ cocTaBAeT 40—55% B 3aBMCHMOCTH OT BeJIMYHHEI WUKsa. 
_ IlIpeqmaraemptit Metoy Kak no mpoctote, Tak HU M0 BHIXOJaM (cp., HallpHMep, 
)C HeqaBHO ONMCaHHbIMH CHHTe3aMH 9K3abTONA (°,4) Hu AurUzpomHGeTona (3,°)) 
“Moxker CJIY2KUTb IpenapaTHBHbM. 


‘ IKCHEPHMeHTAAbHAA WAaCTh 


Jlas MOYYeHUA ScupaTa XJIOPHCTOrO aJIOMHHUA HCHOAbSOBaICA TeXHHye- 
oo. X JOPUCTBI aJWOMHHMH. Xpupat OUMIaJICA MeperoOHKOH B BaKyyMe, T. KHIM. 
j 00—103 /0,5 mm, 108—110°/1 mm, 124—125°/3 mm, 128—129°/4 mM, oxozo 
)150°/12 mm (c pasa.); T. nn. oKono 35°, Brrxon— jo 85% (no aNTepaTypHEIM 
| WaHHbIM 9pupat AlCls umeer tT. Kun. 108°/2—3 mm (°), 147°/11 mm (°), 7. ma. 
1 33—36° (°*)). lepernanubii mpoxykt nomMoctbio pacTBopsAeTcA B XJOpomopme u 
cepoyruepoge, oOpasya NpospayuHble pacTBOpHI, He M3MeHAIOWIMecA pu KHMA- 
/ 4eHHH Oe3 JocTyna Baru. 

) XmopanrupspuAy o-TneHManKaHOBLIX KUCOT TomyuamHcb JelicTBMeM XJ10- 
)puctoro THOHHJIa Ha W-THeHHJaIKaHOBble KHCJIOTHI (MOyYeHHe MoceHUX CM. 
0) B a6c. adpupe (cp. (*)). Temnepatyppl KHNeHHA M BEIXOAbI XOpaHruApHsos, 
“TOABePrHyTHIX WHKJIM3alMu, IpuBezeubl B Tam. 1. 


TaOauna 1 


t 
XNOpanruApuAbl W-THEHMaMKaHOBLIX KuCNOT (1) 


eae) n=410 roel R12 
T. kun., °C/mm 157—160/1 154—155/0,2 175—180/0,7 Pasnaraerca mpu nonpiTKe 
. Bpixon, % 92 91 76 meperoHkKu mp 0,2 MM 
' BuHyTpuMonekyaAnpHoOe auluvaUupoBaHnNe X IO p- 


"€aHTHApPHAOB wTHeEHHMaANIKAHOBHX KUCJOT MpoOBOsAT B 
' IpHOope, cocToslem u3 3-MTPOBOK KOWIObIC TePMOMeTPOM, Mella/IKOH M CHellH- 
asIbHOH HacaKOH JIA padsoTbl B yCJIOBHAX BEICOKOFO pasOaBJeHHuA, CHAOKeHHOH 
‘OOpaTHBIM XOJIOJUIbHUKOM UH IIIpHeBbIM O3aTOPOM JIA paBHOMepHOH MosayH 

pactBopa xJopaurugpuaa (*). B kou6y moMellaioT pacTBop mpuMepHo 0,3 Moma 
_ aupata xopuctoro aioMHHHaA B 300 Mu a6c. stupa, a B HaCcayKy [JIA BLICOKOTO 
_ pasOaBJleHuA — 9KBUMOJIApHOe KOWMY4ecTBO BOAHI. IIpH KuneHuu supa Boa 


» 


} TaOauna 2 
oa-L]uKaoTnenouni-1 (11). 
- n T. kun., °C/mM Lr apkidieys o Gr Buxogz, % ane canes r ena yy 
| — 
9 H49——152/4 0 40—41 1 HBO 4 188,5—189,52 
10 428-—132/0',05 44,5—46,,5 * 63,9 194—196 4 
44° 462—165/0,5 31—32 62h pr 214—215 
428 457/0,005 -— 60,0 220—226,9 


1TlomyueH BO3roHKOll B BakKYYMe C MOCseAyIOULUM OTAKAaTHEM Ha MOPHCTOH NTacTHHKe, 
; {10]-a-uuKnoTHeHoH-1 Oblul OnMCaH Hamu paHee (') CT. TW. 35—35,5°. 
2 Tlpuw ucnosbsoBaHHH paHee ONMCaHHOrO (') KaTawusaTopa MOMyyaloTCA BbIXOJbl 
mopagka 40% (1,7). 
3’ Hatigeno %: N 14,29; 14,41 
C,;H.3N,0S. Brruucseno %: N 14,32 
4He maer penpeccHH MpH MwaBMeHUH CMelMaHHOH npoOb c OOpasiomM, MOMyYeHHbIM 


pauee (?°). 
5 Hatigeno %:C 72,64; 72,42; H9,17; 9,28, S 12,09; 12,12 
CysH.OS. Briuncneno %:C 72,66; Fig4s Sadia 
Cemukap6a30H: 


Hatigeno %: N 138,13; 12,89 
C,;H.,N,OS. Bamucaeno %: N 13,07 


; 6 ay 41,5448, gn 1,0480; MRp Haligeno 83,98, BpruncaeHno 83,79; 
| Hatineno %: C 73,20; 73,12; H 9,16; 9,36; S 11,20; 11,31 


C,,H,,OS. Brruncneno %: C 73,31; H 9,41; S 11,52 


| Cemukap6a30u: 

Hatigeno %: N 12,28, 12,23 

: CysHy»N;OS. Boruucneno %: N 12,53 

: B oranuue oT mpeAbigqyuux cyuaeB BbIXOR [18]-a-uuKsoTHeHOHa-1 Jaw He Ha XJIOp- 
aHTHApuA, a Ha 13-THEHHATPHACKAaHOByIO KUCMOTY, XMOpaHruApur KOTOpOli HCNOb3OBAaH 
6e3 OUHCTKH. 
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nocTelleHHO pacTBOpseTcaA B abupe H MomayaeT C TOKOM KOHJeHCcaTa B pacTBOp 
adupata *, [lo oKoHYaHMM pacTBOPeHUA BOTH! (1IpuMepHO yepes 10 yac.) B Kom6y 
mpHOapasior 1,5 1 cyxoro xmopotbopma, Hacaky UM oOpaTHbi XOJIOJUJIbHUK 3a- 
MeHSIOT KOJIOHKOH C FOMOBKOL MOMHOL KOHZeHCaluN uM OTOUpaIOT Ssdup AO Tex 
nop, NoKa TeMilepaTypa B BepXy KOJIOHKM He JOCTHTHET 60—61°. IIpu 9Tom BEI- 
ajlaeT MeJIKad B3BeCb KaTasIusaTopa. SaTeM BMeCTO KOJIOHKH BHOBb CTaBAT Ha- 
cay JWI BbICOKOrO pas6aBJeHUsA C OOPAaTHLIM XOJIOMJIbHUKOM H INTPHWeBbIM 
O3aTOPOM HM MpuOaBAAIOT B KOJIGY Np KuNeHMM xXJOpodopma pacTBop 0,015— 
0,03 Mousa XTOpaHruApuAa w-THeEHUaIKAHOBOM KUCJOTHI CO CKOpocTbIo 7 -10~*— 
8 -10-4 moma B uac. Tlocate o6nrdHOl O6paboTKU OOpasoBaBlllelicA CMeCH BbIJeA- 
JOT COOTBETCTBYIONLMe G-I[MKJIOTHeHOHBI-! MyTeM KPHCTaJJIM3allHH, MeperoHKH. 
JIM BbICOKOBaKYYMHOM BO3TOHKN. KOHCTaHTHI HW BLIXOAbI NPOAYKTOB WMKAM3allHu 
IIPMBeeHbI B TAGWI. 2. 

BoccTaHOBUTeNbHAA FRecyAbhPyYpunsanuAaA O-WUuK- 
a1otTueuouos-l, Pacrsop | ra-uuKkmoTHeHOHAa-| B70 Mi ciupTa, cozepKa- 
mero 15—20% auerona, mepememmuMBaroT npH 25—35° c 3—5-KpaTHBIM MO Becy 
KOJIM4eCTBOM CKeJIeTHOFO HUKeIA JO OTPUULATeIbHOM MpoObI Ha cepy (OKOWO 2 4ac). 
Tloce oTWeeHHA CKeIeTHOrO HHKeJIA HM YyaJIeHHA paCTBOPHTeIA NMOMyuaroT 
COOTBETCTBYIONIMii MHOTOWICHHbIM aMUMKIMYeCKUM KeTOH. 

V3 [10]-o-muKsoTuenona-! (II, n = 9) c BEIxogom 85% TouyyeH WMKIOTEeT- 
pageKanon (cm. (')), 43 [11]-a-uKsoTHeHona-1 (II,n = 10) — 9k3abTOH, BHI- 
xon 75% (cm. (2°)). 

IIpu BoccTaHoBuTembHOH Jecybpypusaunu [12]-a-1uKsoTHeHOHa-1(II, 
n= 11) c sBprxojom 86% mowyyeH WHKsorekcagekaHon (IV, n = 11),T. na. 
62,5—64°. 


Hauneno  %: CC 780,04:80), 192 Taya oa 1 0 
CigHgoO. Brruucneno %: C 80,60; 12,68 
Cemukap6asou, T. mu. 178—180,5°. 
Hatigeno %: N 14,27; 14,49 
Ci7zHs3N30. Epruncneno %: N 14,22 
Jlutepaty pHbie JaHHble IIA WuKJOrekcayeKaHoua: T. mat. 683—64° (14), 65° (1), 
cemukap6a3ou, T. mu. 180—181° (4), 179° (2%). 
Tuyaporenomu3om [13]-a-uuksoTueHoHa-! (II, n = 12) c BEIxonom 90% nosmy- 
yeH JurMppoun6eTou (IV, n = 12), T. ma. 61—63°. 
Hatineno %: C 80,75; 80,83; H 12,56; 12,50 
Cy7H320. Baruncneno %: C 80,88. HM2, 748 
’ Cemukap6a3ou, T. nut. 189,5—191°. 
Hatigeno %: N 13,87; 13,74 
CisH35N30. Brruucneno %: N 13,58 
JiutepaTypuHble JaHHble Ia urngpounGeroua: 7. mt. 63° (3%), 64° (°); ce- 
MHKapOasou, T. nt. 191° (7%), 191—191,5°(). 
VincruryT opranuueckoH xumun um. H. JI. SemuucKoro Tlocrynuno 
Akayemun Hayk CCCP 1 Ill 1961 
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* Sn 
; IIp, 3aMene HacaykH 9KCTpaKTOpoM Ja TaxKeNOTFO pacTBOpHTedA ruyponH3 acbupata Mo- 
*KeT ObITh MpoBezeH B xOporbopme. y 


1358 


floraays Akagemun nayr CCCP 
1961. Tom 139, Ni 6 


XHMHA 
E. H. fTPMHHUITEHH, A. B. BPYKEP u JI. 3. COBOPOBCKHK 


OKCHMETHJIMPOBAHHE ®OC®HHA UH EFO NPOM3BOAHbIX 
(ITpedcmaeaeno axademuxom H. JI. Kunynanyem 16 IIIT 1961) 


J{o cero BpeMeHH GObINIO H3BeCTHO, 4TO (bocopucrhlii BOROpon, a TakxKe asi- 
| KHJ- MW apuocpuHnbl cOcoOHbI BCTYMaTb B peaKIMI0 C POPMasIbAerusOM TOMBKO 
‘Ip yuacTHu CONAHOH KHCJOTHI UM HeKOTOpbIX come, Ipuyem NpoxyKTamu 
“9TUX peakUH ABAtIoTCA cpoctOHMeBble COeqMHEHMA, HaNpHMep X.OpHcTHIi 
| TeTpa-(OKcuMeTu.1)-cpocpoHui ((HOCH2)4PCl), momyuaemulii B pesymbTaTe B3aH- 
MOjleHCTBUA cboctuHa Cc BOJHBIM pacTBOPOM *PopMavibMeruya HM COAHOM KUCIO- 
pron (7°). 

Js sTOM peakiHH Obl paHee MpesomwKeH MeXaHN3M (°), cormacHo KOTOpOMy 
powecc MpoTekaeT uepes MpoMexyTouHoe OOpasoBaHHve POpMabyeruy-KaTHo- 
. Ha (I), pearupytomlero c MoneKynoi cbochopucToro Bozopoga c oOTIenmeHHeM 
_ NpOTOHa HM MepexogoM BHayaJie B MOHO-OKCHMeTHJIbHOe TpoHsBomHOe (II), a 3a- 
| TeM B JH- 4 TpH- (OKCHMeTHJ)-cboc(pHHEI H Jamee B XJOPHCTHI TeTpaoKcuMeTHI- 
_ cochornit 


; H H 
\ an me a 
) e220 He Sen (COR) & 
~ et 
H H 
(I) 
| H 
, Wee + 
; ( C—OH 4 PH; -> H»PCH.OH + Ht; 
j 
; H 
1(1) 
H HOCH, 
ye ip AY + 
. (HOCH2)3 P + ( G=0H AGi- Ss ( Hoc P-2 CHORe rem 
BA 
HOCH, 


Hamu Haiifeno, uTO peakiun copMaibyeruya c ocdHHaMH MOxXeT OBITS 
peamusoBaHa NO ApyroMy MexaHH3My C MOJIyueHHeM COOTBETCTBYIOWMX MpOUs- 
BOJHBIX TPeXBaJleHTHOrO coccpopa. Tak, mapacopMasprzerug upx 80 — 100 
B3aMMOJeHCTBYeT C COCPOpHCTLIM BOAOPOJOM (pH MOJIAPHbIX CCOTHOMEHHAX 
3: 1), O6pasya c xopolmuM BbIXOJOM TpH-(OKcHMeTHI)-PpocpuH MO ypaBHeHHI: 


3 CH,0 ++ PHs — (HOCHg)3 P 
[IpH oKkvcnenun nomyyeHHoro TpH-(OKcHMeTH)-Ppocpuna pasOaBJeHHEIM 
pacTBOpoM HepeKucu BOZOpoAa OblIa NOMyyeHa OKUCb TpH-(OKCHMeTHUI)-ocduna: 
(HOCH:)s P + HzOx}> (HOCH:)s P= O + H,0. 

Metusnbociun , Kak N0Ka3aiM OMBITHI, Jerye (1IpH Oo/lee HH3KOH TeMMepa- 
Type H MeHblllel MpOLOMKUTeMbHOCTH Mpowecca), HExKeJH cbocopucTHlit BO]O- 
| poy, BcTyMaeT B peakiHIo C NapadopMasbyerHyoM, WaBad HeOMMCaHHbIM JH- 
| 9 - 

- (OKCMMeTH1)-MeTuIcoctpuH — 2%KUAKOCTb, KUNALMLyIO pH 90°/3 uM. 
CH3 = PH. + 2CH20 =e (HOCH): PCHs3. 
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J\u-(oKcuMeTHd)-MeTHIOcpUH OKHCIIAeTCA TlepeKHCbiO BOMOpoya C OOpasoBaHH- 
eM HeH3BeCTHOM JO cerO BpeMeHH OKHCH: 


(HOCHz2)2 PCHs + H202 + (HOCHs)s Ho 


Ewe slerue pearupyeT c mapadopMaibyerugoM AuMeTHIpocpuH, OOpasysx 
Ip 3TOM JMMeTHOKCUMeTHIocpuH: 


(CHs)2 PH + CH:O > (CHs)2 PCH,OH. 


CnenyeT OTMeTHTb, UTO TOCeqHee COeqMHeHHe MpHHaNexKUT K HeEONMCaH- 
HOMY JJO HaCTOAIMero BpeMeHH THIY OfHOATOMHBIX CNHPTOB, COepxKallux pH 
aTOMe yIviepoya, CBH3aHHOM C THApOKcuJIOM, (ocdopopraHvyuecKHH OCTAaTOK. 

Tor cbakT, UTO B HalIMx ONbITaxX PocopucTHIH BOAOpo HM opraHMueckue doc- 
(bUHbI pearHpyloT C POpMasbJeruyoM B ycsIOBUAX, KOra He HMeeTCA MCTOU- 
HHKa [pOTOHOB, HeOOXOMMMBbIX JIA OOpa3s0BaHHA opMastberuy-KaTHOHOB, 
laeT OCHOBaHHe MIpeAMOMORKUTh, YTO 3TA PeAKIMA UJeT 3a CueT 9IEKTPOPHIbHOK FF 
aTaKH aTOMOM yTviepoqa KapOOHHIbHOH Tpynnbl Ha aTOM cocwopa MoNeKyJIbI Ff 
(bocHHOB, IpHBOLAMel K OOpas0BaHHIO OKCMMeTHIocpuHa. 

Ilocnequuit mpeBpamlaeTca Jasee B COOTBeTCTBYIOUIHe JH- HM Tpu-(OKcH- 
MeTHJIbHble)-TIpOH3BOHbIe. C ITHM TipeAMONORKeHHeEM XOPOUIO corsacyeTca OT- 
MeyeHHOe BbINe HaO/iOfeHve, uTO MeTHII- M juMeTHdocpuH' Merge BCTY- 
Tla1oT’ BO B3aHMOJeHCTBHe C MapadopMasbAervyOM, Heke POcopucThi BO- 
Opoy. ITO OGycMOBMeHO YCHJIEHHeM 3JIEKTPOHOJOHOPHBIX CBOKCTB cocdopa 
B pally 


PH < CHs — PHp < (CHs)2 PH (”). 


OIHCaHHbIM CIOCOO6OM MOKHO NOyyaTb pasMyHble OKCHasIKMJI3aMellleHHbIe 
cbocbUuHBI, IIPHMeHAA BCCBOSMOXKHbIe aJIKH- UH apusmcocpuHubl U KapOOHMJIbHble 
cOeMHHeHHs. 


IKCHepHMeHTAAbHAA Yd Gib 


1. Tonyueuue au-(oOkKcuMeTHAMeTHAMochHuUHA. B un- 
JIMHIp M3 HepxaBelollel cTamH emKocTbio 150 cm®, cHaOxKeHHbIH MAHOMeTpOM 
HM BeHTHJIeM, NOMecTHIH 17,7 r NapadopMasbaAeruga * (16,8 r; 0,56 moma, cun- 
Taa Ha 100% CHO) u 10,1 r meruadocduua (0,21 mona). Tlocme BBeqeHHA KOM- 
MOHEHTOB peaKIMH WMIMHIp HarpeBaJlH pM BCTpAXMBaHHH B TeyeHMe 40 MHH. 
mp 82 — 85°. MakcuMasbHoe JaBJeHHe B IMIMHApe ocrurano 6 aru upu 73° 
M yxKe yepes 3 MH. CHM3HI0cb Jo O aru. Tlonyansau 26,9 r mpozykta peakyun 
B BUJle CHpomooOpasHOH ARUAKOCTH, OGMamatolleH 3amaxom docdHuHos. 

Ilpu neperouke npoxykta peakWMu B BakyyMe BbIJeMMAM UcTHIA WH-(OKCH- 
MeTHJI)-MeTuocpun c T. Kun. 89 —91°/3 mm (ocHOBHad Macca mpomyKta 
nepemta mpu 90°). Berxoy 18,9 r, umm 83% TeopeTuyeckoro, CUMTad Ha MeTHJI- 
cbociun. J[u-(okcumetTua)-mMetuncocbun — BA3Kaad OeclBeTHad npospauHasa 
*KUIKOCTh, He KPHCTaWIH3ylollaica npu oxsiaKjenuyu. np 1,5325; dy 1,157; 
MR unatiqeno 28,95; Bprucneno 29,34. 


Hafigeno %: C 33,48; H 8,59; P 28,43 
C3H,O02P. Burunceno %: C 33,34; H 8,34; P 28,70 


BelecTBo Xopoulo pacTBOpHMo B BOJe HM CHUpTe HM TVIOXO — B HeMOMAPHBIX 
pactBoputerax. Boyubiit pacTBop nMoKasbIBaeT UWleO“HyIO peakUHto. 

2. llomyueuue OKUCH Au-(OKCHMeTHUA)-MeTHAMOC 
buna. K 26,4 ma 6% Boguoro pacTBopa Iepekucv Bosopoya, oxsaxKaemoro 
JIBAOM, IPH HEMPepbIBHOM NMepeMelIMBaHHU, MOCTeMeHHO MpHAMBaIM pacTBOp 
4,9 Yr «cpIporo» Au-(OKcuMetTum)-meTHocpuna (coqepxKamero oKon0 81% 


* Wiad sto u 7 
napadopMavipyeruy, 
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PYTHX ONHCAaHHbIX B HaCTOAMel paGore peakuHii c cbocbuHaMH MpHMeHsAH 
cozepxKatini 95% opManpyzerugza (B nomuMepHoii cope). 


CHsP(CH2O0H):) 8 10 ma Bogpr. U3 nomyuenuoro no oKonyaHHH peakUHu BOAHOrO 
‘pacTBopa, Nocie PuIbTpoBaHUA M yapHBaHUA B BaKyyMe JO MOCTOAHHOLO Beca, 
‘Tomyansu 4,65 r (98,5%) oKucu M-(OKCHMeTHJI)-MeTHIcocbunHa B Bue OUeHDb 
| BASKOH CHpONooOpasHol XAUAKOCTH, MPH OXWaKJeHHH M TPpeHHM MoOMHOCTHIO 
_ KpHcTaJIM3ylomleica B (POpMe UTO/IbYATHIX GOecBeTHbIX KPUCTAJOB, pacmibl- 
| BalouluXCA OT BATH BOsLyXxa. 

[lomy4eHHoe BelllecTBO He MeperoHsaerTcaA B BaKyyMe pH HarpeBaHHN Jo 200° 
| H He pasmaraetca pu stom. IIpoxyKt pacrsopuM B Bode u CIIMpTe, HO HepacTBO- 
/PHM B HeNOJIAPHBIX 2KUAKOCTAX (OeH3OUI, Sup). 


i Hatigeno %: C 29,24: H 7,2 
f C3H,O3P. Baruucneno %: C 29,03; H 7,2 


oF P 
6; P 
{ 3. Tlomyueunue OKCHMe€THA-DTHUMeTHAdhocdmuna. B tTa- 
| KOH 2ke peaKUMOHHEI Cocyy, Kak B onbiTe 1, nomectustu 4,84 r napadopMaJibje- 
iruga (4,6 r, unu 0,153 mous, cuntaa Ha 100% CH.O) u nocnme Baxyymuposa- 
“Hua — 10,1 r (0,163 mows) qumerunbocduna. Unsmugp c peakuuoHHol cMecBIO 
}HarpeBaiM Mp BCTpAXMBaHHH B TeyeHHe | vaca upu 65—67°. Tonyunan 
} 14,2 r npofykta peak, pH eperonke KoTOporo B BaKyyMe coOpaHa 
' @pakuusa c T. Kun. 50 — 51°/10 mo, KoTopaa mpegctaBsiaeT co6oii YCTHITi OKCH- 
) MeTHI-QuMeTusdocpun. Brrxog 12,1 r, umu 80,7% Teopetuyeckoro (cuutTan Ha 
'quMetundocdun). BecupetHad mpospayHad MOBYxKHAA XMAKOCTb, T. KHNL. 


70°/30 mm, np 1,5011; dj 0,9931. MR natizeno 27,29; sprucaexo 27,83. 


Hatyeuo %: C 39,17; H 9,78; P 34,14 
C3H,OP. Brruueneno %: C 39,13; H 9,89; P 33,7 


/ 4. Tlonyueunue Tpu-(okcumetTua)-pocgpuna. Jana peaxuun, 
KOTOPY!0 IIpOBOAHJIH B TaKOM Ke PpeaKILMOHHOM cocyJe, Kak ombiTb! 1 u 3, B3AmK 
' 26,0 r napahopmaspgeruga (0,821 moma, cuutaa Ha 100% CHe2O) u 9,77 r (0,286 
' Moss) dochopuctoro Bogopoga. Lusmuu_p HarpeBaau (pH BCTpAXHBaHMH) pH 
100° oxono 2 yac. Han6osmbuiee JaBseHue Mpu 3TOM JocTuraso0 35 — 40 aTM. 4, 0 
Mepe BCTyMeHuA cpoctopucToro BOLOpOAa B peaKILHIO, MOCTeNeHHO CHH*KAaJIOCb. 
Ilo okOH¥aHUM peakIHH M3 WHIMHApa Obl yasenH HermpopearupoBaBlIMi (boc- 
dbopuctHi Bogzopog (0,26 r). Ilomyyeno 34,25 r cpiporo mpoxykTa peakUHu B 
_ Bue ca60 OKpallieHHOH CuponooOpasHOl *KHAKOCTH C XapaKTepHbIM ocuHo- 
' BbIM 3aMaXOM, MOCTelMeHHO KPHCTaJJIM3yIOWelcaA B MOUTH OecllBeTHbIe THTpocKo- 
' TIHYeCKHe MPVIbI CT. mt. 51 — 53°. 
Bprxog okoo0 94% Ha Boles B peakiuio PocdopucTHIK BOLOpoOg. 


Hatimeno %: C 29,26; H. 7,97; P 24,2 
C5H.O,P. Buraneneno %: G 29-03) 7,26; P 25,0 


BetllecTso MeperonseTcsA B BAKYYMe C 3aMeTHBIM pasvioxwKenuem (T. Kum. 111 — 
113°/2,5 mM pt. cT.), XOpolio pacTBOpHMO B BOJe HM CMpTe MH HepacTBOPHMO B 
HeENOJAPHBIX OpraHwyecKHX pacTBOpuTeiax. PacTBop B Bose HeliTpasiex. IIpu 
XPaHeHHM MpOMyKT MOcTeleHHO pasMaraeTcA (MOABJIAIOTCH OPaHKeBad OKpacka 
WM KHCJIble MpHMech). 

5. Tlomyuenuve okucu TpHu(oKcumMeTUA)-hocmuna. 
K 27 ma 7% Boguoro pactBopa Mepekucu BoZopoga (0,054 moma H2O2), oxstaxqae- 
MOFO JIbJIOM, IPH HelpepbIBHOM MepeMeLIMBaHHH NocTenenHo npucpima * 6,45 r 
(0,053 mons) Ttpu-(oKcumetuu)-ocpuna. IlonyyeHHbI NO OKOHYaHHM peakIHn 
BOMHBI pacTBop Tocie (uJIbTpOBaHHA yapusM B BakyyMe Jo MOCTOAHHOrO 
Beca. B pe3ybTate nonyuuau 6,92 r (BEIxog 95,0%) oKucH TpH-(OKCHMeTHAT)- 
tbocbuHa B Bue NpospayHOroO Gecl{BeTHOrO rycTOro Cupola, MOMHOCTbIO KpucTad- 
\AM3ylollerocs TIpH OXsaxKTeHHH B PopMe 6eCUIBeETHbIX, BECbMa rHrpoCcKOMHyecKUX 
KPHCTasJIOB, KOTOpble Nocle MepeKpHCTaWIM3alHH U3 STMMOBOTO clupTa Ma- 


1" 


: * MoxkHo TakxKe IpHAUBATb pacTBOp TPH-(OKCuMeTHI)-ocpHHa B BOWE WM CIHPTe K BBI- 
YHCJ@HHOMy KONMUeCTBy PacTBOpa NepeKHCH BOMOposa MH HaoOoporT. 
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Buulucb mpH 56 — 58°. BemecrBo HepacTBopuMo B GeHsoue u acpupe. I1posykt H 
cojlepxKUT TpexBaleHTHOrO tboctopa HU, B OTMMYHe OT Tpu-(OKCHMeTHMI) -~pocduna 
He pa3araeTca Ip XpaHeHuH. 


Haitigeno %: C 25,88; H 3 


8; 
CsH O4P. Brruncneno %: C 25,741; H is) 


iP A 
le Pe 
Tloctyn1uso 
15 Ill 1961 
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Hormzane Akagqemun nayr CCCP 
1961. Tom 139, N: 6 


XHMH Al 


tO. A. KATAHOB u [. A. KOPOJIBYEHKO 


HOBbIE CHHTE3bI C-3AMELEHHbIX YIP JIEBOJOB 
(I1pedcmaeaexno axademuxom A. H. Onapuxoim 16 III 1961) 


» OObmHbM yTeM Maruuiiopranuueckoro cnHTe3a ylaeTca NOyYHTh C-3aMme- 
IeHHbIe | YrIeBOAbI C OTHOCHTeAbHO NpPOCTLIMH payuKanamu (env, TOMI, 
| aHu3H uM Ap.). Bomba vacTb coxKHbIX C-pOusBOAHBIX yruleBOROB NomyueHa 
| Up AabHeWieh OOpaOorke NpoyKToB, CHHTe3MpoBaHHBIX 10 peakiun [punb- 
' apa. Tak, riuKonupaHosHapHlaMHHbI MOMyYaNUCh MocMeqOBaTebHbIM HUTPO- 
coy HM BOCCTAHOBJICHHEM COOTBETCTBYIONINX FIHKOMNHpaHO3H JIM pOu3BOAHBIX 
ae 
' Hamu fpeqiupuuata nombitKa paclIMpuTb Kpyr paguKaJoB, BBOJMMBIX B 
_ yruiepogb MeTogom [punbsapa. [IpeacTraBaneT nHTepec HemocpesCTBeHHOe BBesle- 
\ He B Caxapa ariuKoHa, cojepxKalero amMunorpynny. Ja sto Wet MpHroxHl 
AMHHBbI C 3alllMMeHHOM (HalpHMep, MeTHJIMpOBaHHOli) aMMHOrpymuoli, Tak KaK 
_ cBoOofHad AMMHOrpymma B3auMOjJelicTByeT C TpPHHbAPOBCKMM peakTuBom. Apuu- 
| OpomugE, cofepKaline aMunorpyniry B Napa-Nomo*KeHNH K raousy, pearupylor 
| C MarHHeM TOMbKO B IIpucyTcTBuH KaTanusatopa. IlostTomy MbI MomyyasM AuMe- 
| THJIAMHHOMeHHJIMArHHHOpoMuy, AelictTByA Ha MarHui CMeCbIO 9KBUBaJICHTHBIX 
KosmuyectTs n-OpoMAuMeTHaHuMHa HM OpoMUcTOrO STuUIa. OTOT MpokyKT Ma c 
alleTOXJIOPFIIOKO3OH f-PIMKONMpaHO3SHJIUMeTHAaHHJIHH, BbIACJICHHbIN B BHe 
_ TeTpaalleTata c BLIXOJOM 25,4% oT TeopeTHYecKOro. 
Meee yauHol OKa3asacb MOMbITKa COUeTATh TIIOKO3Y C AHMeTHJIAHHJIMHOM 
' yepe3 JumetusamunodenumiuTHh. IIpu peakunu alleTOOpoMrviioKO3bl C JIMTHH- 
| AMMeTHMaHNIMHOM TMomyyeHo Bcero 1,6% KoHeyHoro mpogyKta. I]pumMenenue 
_ AMTHHOpranvyeckuXx CoeqUHeHHH It CHHTe3a C-3aMelIeHHBIX yIvieBOOB B Apy- 
_ PRX Clyyanx TakxKe He Jao Xopowux pesysbTaToB. IIpu peakiwun PeHHWIHTUA 
C AalleTOXMOPrOKO30H BbIXOA :PeHHJITMOKOS3bI CocTaBH Bcero 9,4% oT TeopHn 
_ (@), B3aMMOJelicTBUe MUKOJMIIATUA C AlleTOOPOMIIIOKO30H BOOOLIe He IIpUBeWIO K 
 o6pa30Banuio C-mponsBouoro r0Kosbl (’). 
[suOKONMpaHO3HIZUMeTHITHAPOXHHOH MOJIyYeH HAMM M3 alleTOXJIOPrviio- 
KOSbI H MarHuliGpomyuMeTuru{poxuHoHa. HusKkui BBIxoy mposyKta (18,8%) 
 OObACHACTCA TPYAHOM pacTBOpuMOCTbIO HCXOAHOrO Opomuya B supe, a TakxKe 
IpOCTpaHCTBeHHLIMH 3aTpyHeHHAMH. CHHTe3 N-aJJIMATOKOMNMpaHosHi6eH- 
' 80s1a OcoObIX TpyAHOcTeli He mpescraBua. Kpome onMcaHHbIX paHee MpousBoy- 
ABIX pamuosbl (°), pH B3aMMOselicCTBUM aleTOXJOPpaM30Hbl C G-ifoTHOeHOM H 
n-OpoMaHH30JIOM HaMH MOJLy4eHbI B BU je alleTaTOB CHponooOpasubiit paMHonMpa- 
 HOSHJITHOeH HM KPUCTaJMMYecKHi paMHonupanosusannsoN. IlocieqHHH nomy- 


yeH Tak2Ke B CBOOOJHOM BHJe. 


QKcCUepHMeHTAABHAA Wid CTA 


rf! n-TeTpaanetTua-D-rawKonupaHosHAAUMeTUAAH H- 
a uu. K pacrsopy n-quMeTHaMHHOpeHnIMarHniOpoMua, MoulyyeHHOMYy B3a- 
umogeficrsuem 7,86 r (0,32 Moms) Maruua c pactBopom 32,75 r (0,16 MOJISl) 
n-Opomyumetusanuauna u 17,44 r (0,16 Moms) Opomuctoro sTHIa B 100 ma a6c. 
) abupa, qo6aBusasica pacrsop 5 r (0,013 Mousa) xs1opalleTorJ10KO3bI B 75 ma a6c. 
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adupa. PeakuMOHHad Macca MepeMelIMBasacb 2 yaca pH KOMHATHOM TeMMepa- 
Type, 3aTem elle 5 yac. pH HarpeBaHHM Ha BoAAHOM OaHe. Iloce oKoHYaHUA 
peakiluu K CMecn JOOaBANOCb pH OXWaxKenuH 50 MJ BOI, BOA COM OT- 
esAsICA, yapMBasica JocyxXa, CyXOH OCTATOK alleTHJIMpOBaJICA YKCYCHBIM aH- 
THPUJOM B IpHcyTCTBUM yKCYCHOKHCcsIOrO HaTpUuA. AleTHMPOBaHHbI NpOyKT 
9KCTparupoBasicA 2PHpOM, SPHPHHIe BLITHXKKH OOeCIBEYMBAJINCh yIvIeM, CyIIH- 
JIMCb Hal XJIOPHCTHIM KaJIbILHeM. 

Ilonyyennas locue ucnapeHHaA sc:upa TBepAad BaAsKas Macca MepeKpucTa- 
JIM3OBbIBaaCb H3 W30NpomuOBOrO, 3aTeM 3THOBOrO CnupTa. Ilomyyeno 1,6r 
(25,4% oT Teopuu) KpHCTamIMuecKOrO BelllecTBa B Bue OebIX OeCTALLUX 
uromouek c T. mut. 169—170°, KoTOpoe pacTBOpHMO B Si*pupe, XsOpodopMe, Me- 
TaHOWe, TOPAYeEM STHOBOM MH MpOMHJIOBOM CIMpTaX, HepaCTBOPHMO B Boje, 
MeTpoweHHOM sdupe. OnuchiBaeTcA BlepBble. 

Halimeno %: C 58,48; H 6,54; N 3,23 
GyHesOsNe) Bermcuero" 04snG) 58, 53°sle6h 43 eINese 0) 


Crpoenve BelllecTBa MpescTaBsIaeTca PopMyvIOH: 


OAc 


AcOCH, N(CH,), 
oS 


O 
Ac=CH,CO— 


n-D-TAWKONNHPAHOBSHAAUMeTURAHNAUH. 1,3 rn-TeTpa- 
alleTus-D -ruOKONN paHO3HIJUMeTHIaHunHa pacTBopAocb B 100 Ma a6c. MeTa- | 
HOsla, paCTBOP Hacbillasicd CyXHM AMMHAKOM, OCTaBJIAJICA Ha HOUb. TlosyueHHEI 
mocule HcMapeHUA MeTaHOJa CHpOM MpOMbiBaIcA 9HpPOM, NepeKpHCTAaJIH3OBbI- 
BaJICH H3 MeTHJalleTaTa. 

Tloayueno 0,65 r (79,7% oT TeopuH) SOenoro KpHcTamMyecKOrO BelllecTBa C 
T. Il. 88—90°, KoTOpoe pacTBOpHMO B BOJle, HUS3INMX CMMpTaXx, MeTHJIalleTaTe, 
HepacTBOpHMO B a*upe. OnuchiBaeTcaA BIepBHle. 

Hatimeno %: N 5,18 
Cy4H210;N. Batuneneno %: N 4,94 

TeTpaanheTHA-DraAnmKONHPaHOSHARUMETHATHYApo- 
XHHOH. K pacrBopy AMMeTHJTM.pOXHHOHMarHHOpomuya, NOJLy4eHHOMY H3 
3,93 r (0, 16 Moma) MarHua u 34,72 r (0,16 Moma) GpomMyauMeTUTHApOXHHOHA B 
120 mu a6c. supa, AoOaBsasca pacrBop 5 r (0,013 Mousa) xsopalleTOr0KO3bI B 
75 Ma ac. supa. PeakitMonHas Macca NepeMeuiuBaslacb 5 vac. pH HarpeBaHHu 
Ha BoAAHOH Sane. Jaibueliiiaa oO6paboTka npoBosusacb OObISHBIM cioco6om. 

Tloce alleTuIMpoBanHua moulyyeno 1,2 r (18,8% oT Teopuu) KpeMoBaToro 
KpuCTaJIM4ecKOro Nposykta CT. mi. 134—135°. BemectBo pacTBopHMo B acpupe, 
XJOpoopMe, MeTaHOJIe, HepaCTBOPHMO B Bose, NeTpodetHom adupe. Ilpu de- 
CTPYKTHBHOM OKHCJICHHM IeJIOUHBIM TepMaHraHaToM MOJlyyeHa HM HAeHTHPHLE- 
poBana JUMeTHJrMApOXMHOHKAapOoOHOBad KucAOTAa. BetlecTBo ONMCbIBaeTCA BHep- 
BBIe. 

Hatigeno %: C 56,28; H 6,43 
CyoH2sO11. Beruucneno %; C 56,41; H 5,98 

Ha ocHoBaHuu yCIOBHH CHHTe3a M JJaHHbIX aHasM3a BelllecTBy MpHMMCcbIBa- 
eTca (bopmyuia: 
Ac 


ne OCH; 


‘OAc AcO 
AcOCH, 
OCH; 
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nmAAAuUATeTpaaneTuI-DrawKkKonupaHo3sunab6en3on. 
YS fpacTBopy n-alumenniMarnnhOpomuga, nosyaenuomy u3 3,93 r (0,16 MOJIA) 
¥ 31,52 r (0,16 Mousa) n-6pomannun6ex301a B70 Ma a6c. supa, qOOaBunoc 5 r 
(0,013 MOJIs1) XOpalleTOrMOKOsbI B75 MI a6c. scpupa. CMecb mepememmpasacn 
‘Tip KOMHAaTHOW Temmepartype | yuac, 3aTem 3 yaca pM HarpeBaHHN Ha BOLAHO! 
‘Oane. anbueiitian oOpa6oTKa Benacb oOpMuHbIM cnocoGom. Tlomyuexo 1,7 r 
(28,1% of Teopuu) Senoro KpucTamamyeckoro BemlecTBa CT. HI. 88—90°, KoTO- 
poe pacTBopsxeTca B OObIUHBIX OpraHuyecKuX pacTBoputenax. IIpu yecrpyKTus- 
“HOM OKHCJICHHM ILeJIOUHBIM HepMaHraHaToM MOJlyyena TepedraseBan KucuOTAa. 
| BemecrBo o6ectipeuuBaet Opomuyio Boxy. OnucpBaerca BII€pBBIe. 


} Halizeno %: C 61,37; H 6,34 
CosH2gO9. Batuncnmeno %: C 61,60; H 6,25 


i 
4 


Crpoenue mpeyctapasetca cbopmysoi: 


ORe 
OAc AcO ms: 
SCH=CH 
AcQCH, / CAsCH B 
O \ 


_ a”-TpmatleTus-L-pamHonupanosnsiann3on. K pacTrBopy n-aHu3uiMarHuiopo- 
Mula, NOuygeHHOMy u3 5,52 r (0,23 Moma) Marna Hu 43 r (0,23 Mona) B 100 Ma 
adc. supa, oOaBsasica pactBop 8 r (0,023 moa) xmopatleropamuos3nl B 100 Ma 

)a6c. supa. PeakwuoHHas Macca NepeMelluBawlacb | yac Np KOMHATHOM Temme- 

“patype, 3aTem 3 uaca npu HarpeBanHun. JlanbHeliiaa OOpa6oTKa Benacb O6bIU- 
HbIM rlyTem. [locie ucnapenua stupa NosyyeHo 7,3 r BASKOLO TBEpAOro BelllecTBa 

(74,1% or Teopun). 

_  Ilocae nepexpuctamiuszaiuu 43 U30MponmMoBoro cnupTa BbIeteHoO 2,4 r Ge- 
‘OCHEXKHOFO KpUCTaMIMYeCcKOro BelllecTBa CT. HI. 1O6—107°. OctaBuiniica nocae 
yiapuBaHHA H30MponuOBOTO CNUpTa CHpOM He HCCJeAOBAJICA. 

IIpu fecTpyKTHBHOM OKHCJIeHHH KPHCTaIMYeCKOrO MposykKTa Mosdyuena 
_f-MeTOKCH6eH30iHas KucmoTa. BellecrBo pacTBOpuMo B 3acupe, xJOopodopme, 
_MeTaHOJle, HepacTBOpUMO B Bose, NeTpodeHHoM supe. OruchiBaetca BriepBble. 
} Haligeno %: C 59,78; H 6,33 

CipHo4Og. Beruueneno %: C 60,00; H 6,31 


EO RE rat me eT 


.  CrpyktTypHaa dbopmyvia c1eqyroulan: 


OAv 
OAc 
AcO 


CH,O CHY 
+ 


nrlPamuonupano3u4aauu3o0a. | r_ n-Tpuatterua-L-pamnonn- 
paHO3HlaHu30Na pacTBopsAJIca B 50 MJ aOc. MeTaHOJIa, paCTBOP HaCbIlilaJicaA Cy- 
XMM @MMMaKoM H OCTaBJIAJICa Ha HOUb. Ilocme ucnapeHuaA MeTaHO/a Cupomoo6- 
PasHbI OCTaTOK MpoOMbIBaJICA SPHpOM, MepeKpHCTAaJMMSOBbIBaJICAH H3 OeHsoNa. 
Iosyueno 0,4 r (51% of Teopuu) Oesoro KpucTasMM4eCKOrO BellecTBa C T. IMI. 
121,5—123°, koropoe pacTBopsAeTCA B BOJe, HHSIIMX CMpTaX, ropAyeM OeH30Ue, 
HepacTBOpHMo B 2:pupe, HeTpovleiHom apupe. OnucbiBaeTcA BMepBHIe. 


| Hatineno %: C 61,29; H 7,28 
CygHgO;. Baruncneno %: C 61,41; H 7,08 


| oTpwanetrua-L-pamuonupano3suatuodenu. K pactsopy 
_THenuAMarnuitiioquga, nomyyenHoro u3 3,82 r marnua (0,16 Mousa) u 33,6 TF 
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| 
| 


a-liontuoena B 70 Ma a6c. apupa AoOaBasoce noctenenHo 5 r (0,016 moma) 
xlopatleropamuHosbl. Ilocuie o6btHO O6paboTKH NouyyeHo 0,92 r cupona (16,1% 
OT TeOpHH), KOTOpbIt He yfasocb 3akpucTaimM30BaTb. IIpu okucaenuu mpo- 
AyKtTa UeJIOUHbIM NepMaHraHaToM Nosyyena a-THOpenHKapOoHoBax KucsoTa. Be- 
II[@CTBO OMMCbIBaeTCA BIIepBble. 


Haligeno %: S 8,64 
CigH2907S. Brruucaeno %: S 8,98 


CrpyKTypHaa (opMyvia MIpHMucHIBaeTCA CeMyroulaz: 


Tloctynuso 
16 III 1961 


UHMTHPOBAHHAA JIATEPATYPA 


170. A. Kaanon, POA. Kopoisuen koi) @) i. yee apiom ae ele" 
812 (1958). *A. Gereecs, U. Windholz, (Acta, Chin, Hungants, col ot 
C.D. Hurd, Ri Bs Hiokysz, J. Am. Chem.Socy 7247350950) s" IO Ar Ki, a> 
HOB, YCnexH xuMunH, 25, 1165 (1956). * 10. A. Koaunos, Tf. A. Koponpuen ko, 
A. A. Ky6acckaa, JAH, 128, 1185 (1959). 
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Horsaye Akaflemun nayx CCCP 
1961. Tom 139, Ni 6 


at ae [i : 


XHMHA 


SS 


C. B. 3ABrOPOAHHM u 3. B. AJIUCOBA 


> 


APVJIAJIKUJIMPOBAHHE AHH30JIA CTHPOJIOM 
M «-METHJICTHPOJIOM B MPHCYTCTBHM 
BF,-H,P0, H BF;-0(C,H;). 


2 


(/]pedcmaeaexo axademuxom A. B. Tonuueeoim 16 III 1961) 


ApulankwIMpoBaHve aJKHJIpeHHICBEIX S¢PHpOB Ovle:HHaMM MOUTH He U3y- 
“eno. B JaHHol paGote uccmeqoBana peakIMA aHM30W1a CO CTHPOJIOM H G-MeTHI- 
‘CTHPOJIOM B TIpucyTcTBHY KaTasH3aTopcB BFs -HsPOs u BF;-O(C2Hs)2. Toxa- 
'3aHO, YTO peaKILMA B OCHOBHOM IIpoTeKaeT M0 CXeme: 


» 
, 


} 
5 
i 


R 
oe | —— BF;-H,P 0,4 
Goo VA NS Ce C na Nyeteme S- CH3;0 — 
‘ : == € \ = =/ ann BF;:O0(C.H;)s : 
R 
Pee ara ee | EE 
Ss YA —— 


| ——= 


CH3 
(R =H uau. CHs). 


I[pu B3aHMojeicTBHH aHH30JIa CO CTHPOJIOM B MIpHCyTCTBHN OOOUX KaTasH- 
“3aTOpoB OOpa3syeTcaA N-MeTOKCHANeHuIMeTHIMeTaH (1). Peakitva conpoBoxya- 
eTCA YACTHYHOH NOMHMepH3sallvel cTupoma. HauGouee OnaronpuATHble YCJIOBHA, 
‘Tipu KoToppix (1) o6pa3yercs c BbIxoyoM 87 — 88% TeopeTHyecKOrO, Clef yioulne: 
MOJIAPHbI€ OTHOWeHHA AHM30/a, CTHPOJIa WH KaTaMM3aTOPOB, COOTBETCTBEHHO, 
5: 1: 0,3 uw Temnepatypa 60°. 

-  AHH30/ C G-MeTHJICTUpOJIOM OOpa3yeT N-MeTOKCHANeHuAuMeTHIMeTAaH (II). 
Peakiua MpoTekaeT MeHee 2HEPrHyHO, YeM CO cTHpowioM. bowee sdpeKTHBHbIM 
KaTaM3aTOpOM B JaHHOli peakWHH oKa3asca BFs-O(C2Hs)2. B mpucytceTBun 
9THADbUpata PropucToro Sopa apHJlaNKUJIMpOBaHHe B MeHbIWel CTeMeHu COMpo- 
BOK [aeTcsA NOMMMepv3allveli H NpHBOAUT K OOpas0BaHulo Ooviee BLICOKOFO BbIXOMa 
(IJ). Tipu mMomapuHbix oTHOWeHHAX aHH30a, a-MeTHIcTHpoma H BFs-O(CeHs)2, 
papupix 5 : 1 : 0,5, remmepatype 60° u Bpemenn 8,5 yac. Bprxog (II) cocrapaser 
71% Teopetuyeckoro. IlonuxKeHHe TemMepatTypbl Zo 20—30° yMenbillaeT BbIxog 
(II) uw ycuanBaer mpollecc NOJMMepH3alHn G-MeTHJICTHpOwla B BASKHE CMOJIO0O- 
pasHble mpofzyktbl. B mpucytctBuu BFs-HsPOs peakitusa compoBoxaeTca Ooulee 
HMHTCHCHBHOM MoOmuMepHsalnel oneduna. IIpwuem B aHHOM CJlyyae, Hapsgy Cc 
BA3KUMH MOJMMepaMi, OOpasyeTcA JMMep @-MeTHJICTHpO/a, MpeACTaBAAIOMMH 
1,1,3-rTpumerna-3-cenunanngan. [Ip HeKOTOpbIX YCOBHAX (OTHOCHTEJIbHO MaJIble 
KommuectBa BF3-HsPOs) Bpixog 9TOrO AMMepa cocTaBJiAeT 46% Ha G-MeTHJICTHPOM. 
Jlyuume ycnosus, mp KoTopbix (II) momyuaetes ¢ BbIXOJOM 55% TeopeTH4ecKo- 
TO, Culeyioulue: MOAAPHbIe OTHOMICHHA AHU3ONa, A-MeTHsICTHposa 1M BF3-HsPOs 
4:1: 0,2, remnepatypa 60° u npogsowmKuTebHOcTb peakituM 1,5 4aca. 

 OCHOBHBIC MpOAYKTH apwaIKUAMpOBaHUA UAeHTHPULMPOBAaIHCh AeMeTHJIH- 
POBaHHeM B COOTBETCTBYIOULME APHMaIKMIPeHOIbI M MpeBpallleHHeM MOcMeqHuX 


B apulasIKUMeHOKCHYKCYCHbIe KHCJIOTEI. 
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OKCHePHMeHTALESH Aaa Waers 


oe i) pi 
Auuson — cBexKenleperHaHHbIli mposaxKHbiii mpemapaT c T. Kun. 154°, dy 
DI g0S se 1,5183. Crupou — TexHHuecKHH NpOAyKT, CBexKelleperHaHHblli uMe 


T. kum. 30°/3 mM, d2° 0,904 7572 1,5420. a-MeruuicTupod BbiJelAIcA “3 mo6o04 


HBIX IpOJYKTOB KyMOJIbHOTO MpOusBoCTBa (Penola, HMem T. KUT, 35 — 40°/2 MMi 
d?> 0,9082; n% 1,5360. Katasmsatopbi roToBMuIucb Kak M paHee (ye 


ApunaaKuaupoBaHHe aHH30Ua CTUPONOM. Peakinae 
TIpOBoquacb B Tpexropsol KosGe, CHa@KeHHOH MeLIaKOH, TepMOMeTpOM 
KalleJIbHOHM BOpOHKOH. B KouIOy MOMelaIMCcb aHH30JI M KaTasMsaTop, H mpy 
3HEPri4HOM MepeMelMBaHHH H 3aqaHHOl TeMMepaType H3 KaleJIbHOH BOPOHKH 
IpHOaBAsICH CTHpOd co cKopocTbio 2,5 — 4 uac/Monb. Ja kaxyoro ombita 
6paau 0,1 —0,2 moma cTHpoula HM COOTBETCTBYIONINe KOMMYECTBAa AHH3Oa HM KaTa 
susatopa. Peakuua HadMHasacb mocue 10 — 15 Muu. HHAYKIMOHHOrO Nepuona, 
mpoTeKasla B TOMOreHHOM cpeye, Tak KaK peareHTbl, KaTaM3aTOp HU MpORYKTbI 
peaKUMH XOpPOUIO CMeLIMBaIHCcb, OOpasyA CBeTJIO-*%KeNTOFO WBeTa MXKUJKOCTH, 
OKpacka KOTOpOl He H3MeHHacb JO Kona peakuun. Tlocme mpuOaBmenua pac- 
CUHTAHHOFO KOJIMYeCTBA CTHPOJIa peaKUMOHHAA CMeCcb TlepeMelMBasiacb 1 yacih 
IIpH TeMMepatype ombita u oOOpadaTHIBaacb OObIGHbIM OOpa30m. He BcTynuBuue 
B Pe€aKILHIO HCXOJHbIe pealeHTbI OTTOHAJIHCb NpH aTMocdepHoOM JaBJleHuH. IIpo- 
AYKTbI peaKUMH MeperoHsAsIucb B BaKyyMe B Ipefemax 3 — 5°. CMom000pasHblii fh 
OCTaTOK B TleperoHHOH Kowl6e coctaBAdl 2 — 7 r. HanOoslee XapakTepHble OMbITHI| 


CYMMMpoBaHbl B TaG.1. |. 
Ta6muna 1 


ApudaikuaupoBaHne aHH3oua CTHpoJoM 


) 


MowsapH. OTH. 
No Ne AaHSO Ta: cane T-pa °Ci Ipogzomm. n-MeToxcuqu@enuimeraa- Cmouoo6pasubiii 
OMBITOB DOs +2° peakuluH MeTAE, (OT TeOper ae OcTaTOK B KowGe, r 
BF,;-H;PO, ma 
| D0, 3 60 |1 4. 45 o. 88,2 oe 
De oO 60 jiu. 45M. 87,2 Dall 
3 Bye O). 2 60 |4 4. 50M. 81,6 ie 
4 AME ORE GON 2%; 42,,4 Gai 
5) ABN AQ) 40 |14 4. 40M. HP al BAl0, 
6 A-1:30),.3 60 jiu. 45 Mm. 84,9 0,6 
ik Beane 60 jf 4. 45 mM. 70,7 Lin) 
8 Gate Oe, 40 |4 4. 45 m. 719,70 2,3 
9 PENA D) 60 |41 4. 50M. 81,1 4,4 


* ONMbITH! MPOBOAHJIHCh B NPUHCYTCTBHN KaTawusaTopa BF3+O(C,Hs)o. 


nMeTOKcCHYAUdeHHAMeTHAMeTAH (I) MpegcraBaAneT co6on 
MpospayHy!o *uAKocTb; T. kun. 161 — 163°/8 mm, d?01,0517; n%9 1,5735; 
MR p 66,31; Bpraucneno 65,79. Jlurepatypubie qanupre (7): T. Kum. 183°/17 mM, 
ns 1,5680. 

nOkcuaumbenuametuameran (III) nonyyen gemeruanposa- 
Huem I. 15 r npogyKra I cmemtuBasucb co 100 ma HBr u 70 Mat yKcycuoro anrug- 
puja, CMecb HarpeBaslacb TIpu claOoM KHMeHHH B TeyeHHe 45 uac. H O6pabarTEI- 
BaJlacb OObIHbIM OOpasom (*). IIpu meperonke BbIgedeHo 5,5 r uu 39,2% Teo- 
peTuyeckoro BpIxoga (111). [Ipeacrapaser BaA3Ky10 KeNTOBATOFO WBeTa KUAKOCT. 
T. kum. 133 — 134°/5 mM, d?01,1142; n%°1,5885; MRp 59,67; Brrucneno 60,06. 


JIutepatypubie Janubie (4): 7. kum. 122 — 126°/1,5 mm, np’ 1,5904. U3 mponyK- 
TOB JleMeTHJIMpoBaHua Kpome (III) Brgjeteno Takxe 0,5 r cd) eHosa M HeOombIHe 
KOJIMYeCTBa HEHACHTMPUUMpOBaHHOTO yrseBogopoga c T. Kun. 230°/4 mm, nb 
1,6011. Caeqosatenbuo, JemerupoBanue I conpoBoxkyaeTca 4wacTH4H bIM pac- 
UeIJIeHHeM. 

n-(aMeTUAGOeH3us)-PeHOKCHYyYKcycHaa KuCaAOTA (IV). 
Tlomyyena us (III) 1 MonoxaopyKcycHoi KUCJOTEI Cc BEIXOZOM 83,7% TeopeTH- 
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aeckoro. IIpeyctapaset Oenble nuiacTHHKku. T. Kun. 97 — 99°. Mon. Bec: naiiqeHo 
206,7  259,0. CisHisOs. Baruncuieno 256,3. 
| ApHAATKHYAUPOBaHHe AaHH30MNAa aMeETHACTHPONOM., 
PeakilMa MpOBOyusacb Tak *%Ke, Kak co cTuposom. Cmecb or Hayama JO KOHIA 
Hpollecca Oblia TOMOreHHOli %KUKOCTHIO CBeTMO-2%KeNTOrO UBeTa. IIpH MpuMene- 
HMM STHASpupaTa (propucToro Gopa B HEKOTOPEIX OMNbITAX B PeaKILMOHHY!0 KouIOy 
MOMECILaIMCb AHH3OI H O.-MeTHJICTHPOJ, a KaTaIM3aTOp NpHOaBJAJICA NO KanviaM 
43 KalleJIbHOK BopouKu. J[A KaxkJoro onpita Opa no 0,1 Moma a-MeTHscTHpoma 
W COoTBeTCTBYIOMNe KONMYeCTBA AHU3OMA H KaTaNusaTopa. CMom006pa3Hbiii octa- 
TOK B MeperoHHol KonGe coctaBaaa oT 0,8 no 4,4 r. poayKr apnankuauposa- 
fauna (II) yoxe mpu neppuunol pekruduKauun ankunata NeperoHsAJICA B Mpeyemax 
1 — 2°. B peaxunu c komnmexcom BFs-HsPO: quia Kaxkgoro omnpitra Opa no 
0,2 MOuIA G-MeTHJICTUpOJIa MH COOTBeTCTBYIOINMe KOMMUeCTBA AaHM30Na uM KaTasu- 
gatopa. B ormnune of KaTau3atopa 3THZpUpata PropucToro Sopa B aHHOM 
Cyyae apwlalKusIMpoBaHHue CompoBorxfaercHh MHTeHCHBHOM uMepu3alneli 
a-meinscTHpoa B 1,1,3-rpumetu-3-cbeHuIMHAaH, KOTOpbIli Npu pekTubuKkalun 
alKHJlaTa MeperoHseTca BMeCTe C OCHOBHEIM MpoyKTOM ap aJIKHIMpoBaHHA 
f-MeTOKCHAMeHHAUMeTHMeTaHOM B Hpeyemax 2 — 5° u oTgemsetca OT Hero 
MHOFOKpaTHBIM BLIMOpaxkKuBannem. B neperonHoli KouiGe, Kak UC KaTaJIH3aTOpOM 
Fs-O(C2H:)2, octaetca cmMomoo6pa3Haa BxA3Kaa Macca. JlanHble HeKOTOpBIX 
OMbITOB CyMMUpoBaHb! B TAO. 2. 


t Ta6auna 2 


Apuusiankuaupopanue aHH3sOJla A-METHJICTHPOJIOM 


> 


tr TlpogyktTbl peakuun, % oT TeopeTH- 

NeNe |MoasapH. oTnom. ann- T-pa °c|Mpozonx. HecKoro Cmomoo6pas- 
onpitos |308, &-MeTHNICTHpOa| 1.90 Deakin. | —* i 9) 00) erento’ aah, OCLATOKER 
; H KaTa/u3saTopa Sa yac. n-mMetokcugude- |1, 1, 3-Tpumetua-3- Kou6e, r 

, HU JIU METH JIMeTaH dbeHUMH aH 


if 


Katamu3atop BF3-O (CoHs)o* 


e 4 TRAMs) 40 8,0 62,4 Cuenpl 0,8 
2 5:4:0,5 40 6,5 67,7 1,0 
3 5:4:0,5 60 8,5 70,8 0,8 
Lee 5:4:0,5 60 8,0 68,6 i Bae 

5 5:4:0,3 20 7,0 35,4 ‘ 4,4 

© 6 5:4:0,3 SOa. 78,0 50,0 : 3,5 

, 7 4:1:0,3 20 6,0 26,4 ‘ 4,2 
8 4:1:0,3 3 5,0 31,4 2 3,5 

Katanus3satTop BFs-H3PO, 
9 5:4:0,5 60 2.6 50,3 8,4 5,0 
410 5y1:0.,2 60 4,5 4A gh 27,8 3,0 
41 4:1:0,4 60 4,5 44,6 19,9 5,7 
12 4:1:0,3 40 2,0 446 34,7 5,9 
13 4:1:0,3 60 4/5 48,6 16,9 6,3 
14 4:4:0,2 Wy - 4,5 50,2 22,3 72 

e 15 4:1:0,2 60 4.5 54,8 15,6 5,4 
16 44:0, 4 60 1,5 24,3 45,7 2,0 

f 47 3:1:0,2 60 4,5 29,6 ag 9 4,2 
18 1:1:0,2 60 1,5 53.5 38,4 ey | 


* B BbINOJHEHHH 9KCHepuHmMentTa MpHHuMas yuactue A, VM. KocsaKos, 
“+ B onbite KaTawusaTop npuOaBsAJCA MO KanJIAM K CMC€CH aHH30Jl4 H A-MeTHJICTHPONA, 


nMetTokcugudvenuagaumMetTuameran (II) npeqcrapaser Oec- 
IUBeTHY1IO KUAKOCTS anuso0ubHOorO 3amaxa. Meer tT. kun. 154 — 156°/3 Mm, ta 
1,0424; ni? 1,5698; MRp 70,89; Bpraucneno 71,52. Mom. Bec: HatiqeHo 226,0, 
C,HisO. Brruncteno 226,1. JIurepaTypuble JaHHble (°): tT. Kun. 198 —199°/25 mM, 
d; 1,0367; np 1,5685. 

nOKxcuaudbenuaaumeTuametan (V) NomyyeH emeTuMpo- 
Banuem II. 10 r pemectsa I] cmemmpaucb co 100 ma HBr u 70 Ma ykcycuoro 
aHTMApusa u HarpeBaucb Mp ciao Kunenuu 45 yac. Iloce cooTBeTcTBy10- 
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men O6paGoTkH M MeperoukH BbIJeNeHo 3 rust 82, 2% TeopeTu4ecKOro BEIXoZa V 
KOTOPHIi NpescTaBssner Gesble KPUCTaJJIbI C T. Mu. 72 — 73°, uO cooTBeTCTBye 
JIMTepaTYy PHIM JaHHBIM (°). 
n-(a,aJ,uMeTHAGOeCH3SHA)-DeHOKCHYKCyCHAaA KUCAO 
ta(VI). 1 r Bemecrsa V pactBopsvica B 5 Mi 33% pactBopa NaOH, xk pactBopy 
mpu6apsaiuch 1,5 r MOHOXJIOpyKCYCHOM KHCJIOTbI, M CMeCb HarpeBaJlaCcb B Te 
yeHne OfHOrO 4Yaca Ha BOAAHOH Gane. Ilocne oxlaxKeHHA JO KOMHATHOHM Temie 
paTypbl NpOAyKTbI CMeLIMBaJIHCh C BORON, NOAKUCAANMCb UW 9KCTParMpoBaJNc! 
acupoM. QpupHbii 9kcTpakT MpoMblBaJIcA 5% pacTBOPOM COsbI MH MOAKUCIAJIC 
HCl. Bumasuiue Kpuctasnmp VI ordyusibTpoBbIBaJIMCcb HW CYyWIHJIMCb, BbIxo, VI 
coctapsa 0,7 r un 55,1% Teoperuyeckoro. T. na. 117 — 118° (u3 ropsuen 
Bomb). JIutTepaTypHbie Wanuple (°): T. mt. 117°. 
113-TpumetTtua-3-dbenuAuUH AH NpesctaBssaer Oelbe KpHCTa- 
abt. T. mt. 53 — 54°, [I]po6a cmelieHuA C 4YMCTHIM TIpenmapaToM Jlempeccuu He! 
aaet. JIutepatypubie fanuble (’): T. nut. 52°. 


Kuescku momuTexHHyeck 1A Tlocrynuao 
MHCTHTYT 15 III 1961 


UMTHMPOBAHHAA JIMTEPATYPA 


i ¢C.B.3anpropognunh, B. T. Kpwukojp'a, 2KOKeRT Miso Goa 
2D. Ve Cwrtin, M. 1 Hurwitz, J..Am. Chem: Soc, 474, s5381s(1852) gene 
Kpwukosa, C.B.3apropogunh, JKOX, 30, 3872 (1960) 4W. B. Whe 
atby, L.C. Cheney S. B. Binkby, \Jvohm. Chem Soc awit 
5 LH. Wel sh,-Nel. Drake, J. Am. Chem. Soc.,60, 59 (1938).) SoC..Miescueserem 
E. Lewson,” P: G. Smith,’ J. Am.'Chem. Soc:, 6150163111939), "ri. 15 tana 
Scere hem oat Cals Cale BeieO2. 452 (1929). 


The 


AN 
es 


Puc. 4 
a, a — KpucranaugoBannoro H3 0,01% pactBo- 
pa Finexannre, 23 000 x36 — KPHCTasNH3OBaHHOrO H3 0,01% pacrsopa B zeKannue, 13 000 x 
Puc, 2.4Nlonunponrazen, KPHCT2INH3ORAaHHBI H3 0,005% pacTBopa B” JeKaMHe, 350 000 x 
Puc. 3. Kpuctanapi-nonunponnnena, KPHCTaIAH3OBaHHOrO 3 0,01% pactsopa B kcHuoNe, 
[ 88 000 x 
Pue. 4. Tonunponwsen. @ —,KpuCTaNH30BaHHBIA 13 0,001% 
*" 6— KPHCTaN3OBanHbI v3 0,01% pacTBopa B KCHJOUe, 68 000 x 


Puce. 3 
@ Pre. 1. Eannnynpi Kpuctain nonnnponnser 


pactsopa B Kcusome, 60 000 ; 


H, T. 139, Ne 6, Kaprus w Fopnaa 


} 


Sy 


Jloxaann Arkapemuut Hayx CCCP 
1961. Tow 139, Ns 6 


XHMHA 
| 
Axayemux B. A. KAPPHH u H. HW. FOPHHA 


O NOJMMOP®H3ME KPHCTAJJIAYECKOFO NOJIMNPONUSIEHA 


_ B wactostiee BpeMA He BbISbIBAeT HHKAKUX COMHeEHHE TOT (aKT, UTO MOCO! 
KPHCTaMYeCKHH MOJIMMep MOXeT ObITb 3AKPUCTAM3MpOBaH B BHJe Kpuctau- 
JIOB Tip CO3AaHHM OMpeeIecHHbIX ycoBul (*~*), Tak Kak mpoliecc o6pas0BaHna. 
KPpHCTaJJI0B — CIOMHbIM MHOPOCTaAHHHbI Mmpowecc, Kak 9TO JeTaIbHO Tpocwie- 
%KeHO WIA MOMMSTHJIEHAa, TO MbI BIpabe ORKUJaTb NOABEHUA OObLIOFO pasHoos- 
) pa3sua Mopdouornyecknx opm, ATO u Gy eT UpesMeTOM HacTOAUIero COCOMeHHA. 
B KauectBe OObeKTAa Ob BLIOpaH CTepeoperyAPHEI NOMMMpoNuseH BBICO- 
‘Koro MoslekyapHoro Beca (M = 100000). Pacrsopnr or 0,001 —0,1% Kkou- 
WeHTpallnu B KCHJIOIe M AeKaIMHe HarpeBasncb Ha 10 — 15° nuke TemnepatypHI 
KHMeCHHA PaCTBOPHTeIA MH MefvIeHHO (B TeyeHHe 2 Heeb) OxNaKanuch Jo 
KOMHATHOH Temnepatypbl. IlonyuenHan mpospauHan cycleH3vA HaHOCHJach Ha 
KOJJOKCHIMHOBYIO MOMIOKKY, OTTEHANACh HM MPOCMaTPHBaNaCb B IIeKTPOHHOM 
). muxkpockone GEM-8G. Ouektponnan Aud:pakuuA, NOJlyYeHHaA OT MOHOKpUCTas- 
nos (puc. la, 6, 2, 3), qaeT yeTKHe pedpeKcbI, HCUesaIOWINe NOM 3e€KTPOHHbIM 
My4KoM, KOTOPbIn paspyliaeT, MO-BUAMMOMy, AMparupyioulyio cnocobHocTb 
oOpa3ila, He BJIHAA B TO Ke BpeMA Ha ero Popmy. 
Bnepsble it MOMMMepoB Ha MpuMepe NOMMNponuseHa HAM yaocb HaGwIO- 
‘AaTb MOMUMOpdu3M c TaKHM pasHoOCOpasnem Mopq@ovornyeckuXx (OPM: 3TO BBI- 
TAHYTbIe MasIKH pa3MepoM JO 5 }t, IpaBHJIbHbIe TPeyrOJbHUKH, TeKCaroHaJIbHbIe 
KPUCTAJIIbI, KPHCTaJIbl B BHC “CHEXKHHKH», OObCMHBIM KPHCTa C YeTKHMH 
6OKOBLIMM TpaHAMM U, HAKOHEL, CaMbIe CObMHbIe [Isl MOJIMMepOB poMOI. 
Vsmenennem ycslopuii KpuctTasiu3sallnn (TeMNepaTypbl, KOHMeHTpallNu, CKO- 
“pocTH OXslaxKeHuA) ObIIM MOJyYeHbI NpOMexKyYyTOUNbIe KpUCTaMYeCKHe OOpa- 
30BaHHa. IIpu MasIbIxX KOHUeHTpallMAx (MeHbIUMX HIM paBHEIx 0,001%) u Tem- 
Tlepatypax, OM3Kux K TemMepaType KHMeHMA pacTBOpuTeA, HaOsIONaIOTCA 
aCHMMeTpHYHbiIe OOpasoBanHusA pasMepom Jo 0,5 p (puc. 4a), KoTOpble pH HesHa- 
YUTeIbHOM YBCJIMUeHHN KOHICHTPalN HIM NOHMXKEHHM TeMMepaTypbl yAVIMHA- 
OTCA JO OOpasoBaHHnA JIMHeHHbIX CTPyKTYPHbIX eAHHUIL (HUTeH), OCO6eHHO AIMH- 
*HBIX JIA JleKaIMHOBHIX pacTBopoB. JlabHehHWIMH Mpolecc CBOAUTCH K BOSHUKHO- 
| BeHHIO MpOAObHbIX OOpasoBannit KpaOoBuynoro (otorpadus He mpHBeyena), 
) urombuatoro vu JeHspuTHoro TuNa (puc. 46) c NomepewHbIM yNopxsouenuemM STUX 
JMHeEHHBIX CTPYKTYPHBIX eAMHHL. OTH NpeABapHTeJbHbIe TavHbIe 3acTaBJIAIOT 
AyMaTb 0 TOM, 4TO KeJIJIepOBCKHM MeXaHH3M oOpas0BaHHA KPHCTaIIMYeCKUX 
CTpyKTyp HacOeHHemM NocKocTeH, NO-BHAMMOMY, He ABJAeTCH eCJMHCTBCHHBIM 
(WIA KpHCTAMMMSyIOWIMXCA MOJIMMepoOB, YTO OyfeT OOCyKAaTbCA B CJeMYIOULeM 


cooouleHHH. 


} 


Vuctutyt nedprexumuueckoro cHHTesa [loery mio 
i Panesdes Hayk CCCP 12 IV 1961 
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XHMHA 


Usen-koppecnonszent AH CCCP M. M. KOTOH, H. B. AHJIPEEBA, 
nm. ®. AHJPEEB u 3. M. POTO3HHA 


KOMILJIEKCbI NOJIMAKPOJIEHHA C COJIAMH TSDKEJIbIX 
METAJIJIOB 


IIpocrbie 1 CO*KHbIe SPUupbi, KETOHHI H JUKETOHHI nalor C COJAMH HEKOTOpBIX 
TAKEILIX METAJWIOB JOBObHO YCTOMYMBbIe KOMMIeKCbI (*). Dra cmoco6HOCTb MO- 
*KeT ObITb COMOCTABJIeHa CO CKJIOHHOCTbIO K OOpa3OBaHHlO OKCOHHMEBBIX COeqMHe- 
HH KUCIOPOACOAepKAUlMMU OpraHHyecKHMH MOJIeKysaMH. B psady 


R,O << R—OH < R — COOH < RCOOR’ < RCOR’ << R —c€ 
H 


y 2 3) 
cnocoOHOcTb K OOpa30BaHH0 OKCOHHeBbIX COJIeH BO3pacTaeT CJleBa HalpaBo (?, *). 
Takue coeqMHeHHA, KaK J\M9THOBLIN SUP, TeEHOMJITPpHdTopalleTOH, MeTHJ- 


~<a sys, 
oe 


—t —L u 4 


Ov Oi 02 03 04 Q5 06 Q7 Q& G9 10 neUnaQinn 


Puc. 1. SapucumocTb KomMYeCTBa H3BIeUeHHOrO ypaua (B 10-6 r/r) 
OT KOHWCHTpaunn HCxo_HOro pactBopa, NeNe KpHBBIX COOTBeTCTBYIOT 
HOMepaM O6pa3n0B mo Taba. | 


USOOYTHAKETOH, alleTHalleTOH, MOCH3OM/IMeTaH H Jp., HCNOMb3YIOTCA B paK- 
THKE SKCTPaKIMOHHOrO BbIesIeHHA ypaHa M3 pacTBopos (*). Jaa KommumeKcoB 
yPaHHJIHUTpaTa BeCbMa XapakTepHbIM ABJIAeTCA COJeprxKaHNe Ha OMHY MOMeKyy 
HeOpraHMuecKkoH COMM AByX MouleKym ayylenja. Vmewrca yKa3anua (e205) Sara 
CNOCOOHOCTb K OOpasoBaHUIO KOOpAMHANMOHHIX KOMMVIeKCOB ypaHuJIHUTpata u 
CBASAHHAA C STAM PACTBOPUMOCTb B OpraHHyecKUX KUCMOpoAcoepKaMlux pac- 
TBOPUTeNAX MakaioT NO Mepe BO3pacTaHUA B OpraHu4yeckoN MOMeKYJe BeMUMHbI 
OTHOWEeHHA: UNCO aT. C/uncuo aT. O. MexaHusM 3KCTpaKUMOHHOrO U3BIeVeHHA 
COE TAKELIX MeTA/JOB HH3KOMOJeKYIAPHbIMH OpraHHueCKHMM BellleCcTBaMH 
oocyxqaetca Ky3nenosnm (°) 1 Baopenko (4). 
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B autepatype orcyTcTByloT yKa3aHuA Ha cnocobHOCTD BbICOKOMOJI€K YJIAp- 
HBIX CHHTETHYECKUX KHC/OPOMCOMepRaulUX MPOLYKTOB COpas0BbiBaTb Koopsu- 
HaUMOHHbIe KOMINIEKCHI C COJIAMH TAXKEJBIX MeTasIOB. MbI Halu, YTO NomyueH- 
Hble B Pa3MUYHEIX YCOBHAX OOpa3i{bl NOPOWKOOOpasHoro NomMakposenHa O6sa- 
AawT SHAYUTEIbHO Pas/INGaIOIMeHCA CHOCOOHOCTbIO K OOpas0BaHHIo KOOpAuHa- 
| WHOHHEIX KOMILJIEKCOB C COJIAMH TAKEJIBIX MeTaI0B. M3 MHOrHX HCCeOBaHHBIX 
|| come HavOoJlee ApPKO BbIPaxKeHHOH CNOCOGHOCTbIO K TaKOrO poyla peakilusam 06- 
JajaeT ypanusnutpar. B vccieqoBaHHbIx mpeylenax pH conv canna, KoOampTa, 
dapraHlla, Me2M, HUKeJIA M KeJlesa He WalOoT YCTOMYMBHIX KOMMJICKCOB. 
| CpefeHua 0 cnoco6ax nomyyeHHA HM HeKOTOpEIX CBOlicTBax H3y4eHHBIX HaMu 
| oOpasioB NoMakpONenHa NpHBeseHHI B Ta6m. 1. Ha puc. | IIpHBeeHbI JaHHBle 


Ta6Oauna 1 


Cnoco6si NomyueHHA H HeKOTOpBIe cBOlicTBa O6pasoB MomMakpomenna 


CoxepxanHue 
No Ne anbgerugupix | Kostmuectso 
, rpynn-mo H3BJIeYeHHOTO 
o6pas3- Cnoco6nl nomyseHus MeTORYy ypaua 
LOB oKcumuposa- | (8 10-‘r/r) 
HHA, MO. % 
1 B BOAHOM pacTBope, B MpHcyTcTBHH 74 2305 
K2S.0g + AgNOs 
ice To xe, B pucyTcTBHu 65 1450 
K2S208 +- (NH4)2Fe(SOu)2 
3) To xe, B MpucyTcTBHH K2S.0g + Na2S.03 30 1000 
4 Tiucaxpun 60 | 1400 
7 CaMOnpoH3BOJIbHas MOJIMMepH3alHA B aM- 5—7 1000 
nye B MpucyTCTBHH THApoXHHOHa 
8 Baouwvan nomuMepHsauua B MpucyTcTBHH Her 250 
BFs3 mpu Temnepatype or 0° no —20° 
9 To xe, c BFs 8B mpucyTcTBHH Cjez0B Her 450 
BOsbI mpw —20° 
10 B pactBope xjopuHcToro MeTHJeHa B TIpH- Her 500 
cyTcTBHH BF3 npu —20° 
11 B GeH30mbHOM pacTBope, B MpHCyTCTBHH 22 2000 
MeTaJIJIMYeCKOrO HaTpHA 
12 Baowwad nomuMepHsauuA B NpHcyTCTBHH ) » 560 
WHTHLOyTHAa pH KOMHATHOH Temme- 
paType 


06 H3BJIEUeHHH ypaHHJIHHTpata M3 BOJIHbIX PpaCTBOpOB B CTaTHYUe€CKHX yYCJIOBUAX, 
a Ha pwc. 2 — 3aBMCHMOCTb H3B/IEYeHHA OT KOHILeHTpalluH ypaHa B HCXOJHOM 
_ pactBope. SapucumocTb Kaxkyuleroca Kos@dPuuMeHTa pacmpefesienuaA ypana 
MexJy OpraHvyecKOli H BOAHEIMH (pa3aMH OT KOHIeHTPallHA COMM MpeycTaBseHna 
 B Tao. 2, 
Ta6nuna 2 


Sapucumocts Kop puerta] pacipefenenua (K-10-°) or KonNeHTpanMH ypaHa B pacTBope 


O6paseuy nomHaKpOseuHa 


KonueHTpanua 
yRapEe mt smn mil m2] ms | aes m7| Ne 8 ve 9 | ae 10 | vets | mesa 
4803 | 4742 | 2564 | 1253 | 2564 0 0 0 | 2040 250 
oe 4803 | 4712} 551 | 2459] — | 502 503| — | 2564] 122 
0,01 4393 | 4167 503 | 2145 | 2564 502 |. 756 | 1010 | 2564 }, 256 
; 0,05 3950 | 1936 806 | 1010 | 1265 | 2506 908 | 1010 2060 1010 
| 0/40 4942 | 1213 | 1010 | 1419 | 1010 | 1506 2506 | 2506 | 1522 — 


i B NouMaKpOJIeHHe HMeeTCHA HanOosiee OarolnpHATHOe OTHOUeHHe YHCJa 
aTOMOB yrvlepoyla K UHCJY aTOMOB KHCJIOpOa JIA CO3aHhA KOOPJIHHAIlHOHHbIX 


_ KOMITJI€KCOB. 
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Hav6ombuleit cocoOHOcTbIO K H3BAeyeHMIO ypaHa M3 BOAHBIX PacTBOPOB 0G 
naqaioT OOpasilbl NOMMAKpOMeMHa, MOMyYeHHbIe MOMMMEPHsANHes mf 
BONHBIX pacTBOpax Toy - AelicTBHeM are See pate ear : 
cTeMbI NepcybaTa Kaiua MH HUTpAaTa Cepeop ae ae 7 aerate 
conu Mopa. Menbule usBuekaloT ypaHvJHHTpaT oOpasia JucakpHd 7 T me 
nosMaKkpOJIeHH, MOJyYeHHI Moy AecTBHeM He peyaE@ar aid wae 
‘SrrTatnen Hee 9KCTPAKIMOHHOM CHOCOOHOCTbIO OTAMYAIOTCH oOpasilbl MOH 
MepoB, TloIy¥eHHBIe B IpHcyTCTBUM TpextpropucToro Cope s a eae 
Type, a TakxKe B IpHCyTCTBUH juTunoytTusa. CyllecTByeT OMpeyesieHHan 3aBH- 


05. 06 O7 08 09 10 10'meUnatan 


Puc. 2, 3aBHCHMOCTbh MpOMeHTa H3BC4eHHA YypaHa OT KOHILCHT- 
pallHH HcXO_HOrO pacTBopa 


CHMOCTb (cM. TAO. 2) MexKAYy cosepKaHveM aJberufHbIX PpyMi, OTKPbIBAeMbIX | 
MeTOJOM OKCHMHPOBaHHA, HW CIOCOOHOCTHIO K H3BJIeEYeHHIO ypaHa H3 BOAHHIX pac- | 
TBOPOB. 

Ilpotecc u3BuleveHua ypana ujeT B y3kux 3HaueHuAXx PH oT 3 Jo 4. 3a STHMM 
peqeamMu MpOWeHT USBIeUeHHA pe3KO yMeHbIaeTcA. KosdpulunenTbl paciipe- 
AeNeHUA [JIA Pa3IM4HbIX OOpasiloB NOMMaKpOJIeHHa H3MEHAIOTCA B Ipeeax OT 
0,005025 yo 0,04803, T. e. B ZecaTb pas. 

TlorJioueHHbId MOMakpOJIeHHOM ypaH MO%KeT ObITb CHOBa KOJIMYeCTBEHHO 
HepeBeyeH B pacTBOp OOpaGoTKoi pasGaBJIeHHbIM PaCTBOPOM COJIAHOM KMCJOTHI. 


VHCTHTyT BEICOKOMONeKyIAPHEIX CoeqMHeHHH Tlocrynnmo 
Axkajlemun HayK CCCP 8 IV 1961 
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* B. B. Wenuuues, Oprannueckue katanusatopri, 432. AH CCCP, 1939. 4 R. Bock, 
E. Bock, Zs. anorg. u. allgem. Chem., 263, 146 (1950). 5J.S. Anderson, 
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Jloknagn Akayzemun nayr CCCP 
f 1961. Tom 139, Ne 6 


XHMHA 


A. A. KOUKHH, C. fF. BEPEHHKHHA u H. B. Y4EKMAPEBA 


OJIOBO- WH CBHHELLOPrAHHYECKHE MPOK3BOAHbIE 
HEKOTOPbIX A3OTCOJEP)KALIIUX KUCJIOT 


if (ITpedcmaeaeno axademuxom H. H, Cemenoseim 15 III 1961) 


Pauee (*, *) Hamu Obl u3y4eHBI CHHTeS M CBOLCTBa OOBO- U CBMHeopra- 
HUYECKUX SPUPOB MeTAKPHAOBOM KMCOTHI, HASBAHHbIX HAMM OJIOBC- M CBUHeLLOp- 
TaHW4eCKHMM MeTakpHwlaTamu oOmlero ctTpoeHua RsSnOOCC(CHs) = CHe, 
ReSn(OOCC(CHs) = CHz2)2, (CsHs)2Pb(GOCC(CHs) = CHe)e. Buinu nomyueusi 
Tak xe NOJIMMepbI HM COMOJMMepbI C PAJOM HeMpeebHLIX MOoHOMepos (}, ”). 

' WUspectao, 4To HeKoTopbie a30TcofepKalllve KUCJOTHI, HaNpuMep a-anaHHH, 
MapaamMunoOen30linas, HUKOTHHOBaA (f-nupHa~NHKapOoHoBasx, BuTamuH PP), 
HW30UMHXOMepOHoBad (2,0-1MpHAMHAMKapOoHoBad), opoToBan (4-ypalmsaKap- 
onoBasd, BUTAMHH rpynmp Bis) u ypalusykKcycHad KMCJOTHI, MrpaloT HCKJIOUH- 
TeJIbHO BAKHYIO POb B XKUSHEACATEMbHOCTH OPraHH3MOB HM pacTeHuit. Opoto= 
‘Bad KMCIOTA, yYaCTBYIONaA B MOCTPOCHHHM HYKJICHHOBbIX KMCJIOT HW ABJIAIOULaACA 
Tak#Ke POCTKOBbIM (akTOpoM, uccJIeqoBaHa Maso (*). Hwke mpuBeyeH MeTog ee 
MOJLYYeHHA, B OCHOBY KOTOPOTO NMOvIOx*KeH cnoco6 XubOepta, HO OTMMUAIOWLMHcA 
‘TeM, UTO BMCCTO KpaCHOH KPOBAHOH COJIM Mbl MPHMeHHJIM XpOMOByIO CMECb, 
4TO 3HAYHTebHO OOsleruaeT CHHTe3 KHCOTHI. C pyro CTOpOHb!, TakHe 
ONOBOOpraHvueckve COeAMHEHHA, KaK cTaHHOsbI R3sSnOH, atlerocranHaHHt 
| ‘RsSnOOCCHs, aiKuJIcTaHHUJIOBble 3()u pbI HAKOTHHOBOM KUCMOTH! RsSnOOCCsHaN 
®), oO6aqaioT OMOLMAHBIMH CBOLCTBaMH HW MOLaBsIAIOT POCT HH3LIMX KyJIbTyp, 
MieceHel, rpHOKoB H Jp. 

C wWesmbio CHHTe3a ONOJOrM4eCKH AKTHBHbIX 9JIEMeHTOOPraHHyuecKUX CoeyN- 
HeHMH, OKa3bIBalOLIHX OarompuATHoe usvomorMyecKoe BOSelicTBHe Ha Op- 
TaHv3M, HaMH ObIIM HCCJIeOBaHbl OJOBOOpraHvyecKkHe HM CBHHeLOpraHHyeckue 
aUpbl yKa3aHHbIX a3s0TCOJepmaKallUx KucOT. Blin MOyYeHbI COOTBETCTBYIO- 
“Ulve MpOMSBOMHEIe O-aaHMHa, HAKOTHHOBOM, H3OMMHXOMepOHOBON, NapaaMHHo- 
6eH30HHOH, OpOTOBOH Mu ypallMsyKcycHoh KUCOT, CormacHo peaKIHAM: 

RsMOH -+ R’COOH — RsMOOCR’ -+ H,0; 
2R3sMOH ++ HOOCR”COOH — RsMOOCR”COOMRs -+ 2H20; 
R2MO ++ 2R’COOH — ReM (OOCR’)2 + H20; 
RsMOMR; -+ 2R’COOH > 2RsMOOCR’ + H,O, rye M= Sn, Pb. 


Tlo-uHomy mpoteKaeT B3auMoOjelcTBHe TpHPeHHIMOMOaHOa C HHKOTHHOBOH 
M ypallustykcycuol KucuioTamu. B sTux calyyaax OOpasyoTcs aucbennan10MOH- 
» JEHOBbIC SPHPbI COOTBETCTBYIOWUX KHCJIOT, KaK TIpH B3aHMOJeHCTBHH C Me- 
‘TaKpHOBOH KUCOTOI (7). IIpw 9ToM TakxKe HaOwOJaeTcA oTUIeneHHe Me- 
-HWJIbHOW Ppylitibl 
(CeHs)3 PbOH + 2C;HaNCOOH — (CeHs)2 Pb (OOCC5HaN)2 + CeHe + H20, 
(CsH;)3 PbhOH + 2 HOOCCH2CyH3N202 — (CeHs5)2 Pb (OOCCH2CsHsN202)2 + CoHe + HO. 

Hamu ycranossieno (°), 4TO 9TH OOBOOpraHyecKkHe M CBMHeLLOpraHHyeckue 
COCIMHEHHA TakKe 061aaoT OHOWMAHbIMH CBOHCTBaMH, CHJIbHO 3aBUCALLMMH OT 
NpWpOAb aKMJIbHBIX rpytl B MoJekyse, Tak, OOBOOpraHHyeckHe Mpou3BO]- 
HbI¢ HAKOTHHOBOL KHCJIOTHI H AIaHHHAa MOMaBJIAIOT, yXKe B HC3HAYHTEJIbHbIX KOH- 
UWeHTpaluAaxX, PpOCT TaKUX KyJIbTyp, Kak Escherichia coli, Streptococas faecalis 

u Lactobacillus casei. 

Bce nowy4eHHble O10BO- HM CBHHelopraHMyeckue CoeqMHeHHA — KpPUCTaJH- 
-yecKHe BelllecTBa, TpyAHO pacTBOpHMble B Bose, Jlerue B OPraHH4eCKUX PacTBO- 
_ putemax. TpuMeTusicTaHHusoBble SpUpbl G-aslaHHHa H OPOTOBOH KHCJIOTbI pac- 
| TBOPHMBI B BOJe M TPyAHO pacTBOPHMbl B OPraHv4eCKHX PacTBOPHTeAX. 

} 
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QKcnmepuMeHTAAbBHAAH YACTH 


TpuMeTHACTAHHHAOBBE 3PUP HHKOTHHOBOK KUC- 
no Tt (CHs)sSnOOCCsHaN (10). B tpexropayio konOy, cHaOxKeHHyI0 Mellas- 
Koll U OOpaTHBIM XOJOAUMbHUKOM, MoMemlanu 5,4 r (0,03 Moma) TpAMeTHsCTaH- 
nosa (‘), 3,7 r (0,03 Mousa) HUKOTHHOBOM KucMOTH (T. TI, 234 — 237°) wu 40 Ma 
Bobl. CMecb HarpeBau mpH Kunsayenun 1,5 —2 yaca M OCTaBHIM Ha HOU. 
KpuctTasJIbl OTPUJIbTPOBAIH Ha CTEKAHHOM CPHJIbTPe HM MPOMBIIM HECKOJIbKO pas 
ropsyuelt Bogoli. Tomyyeno 5,9 r (Bpixog 69,1% oT TeOpHu, CUHTaA Ha TPHMeTHAJI- 
CTaHHOM) TPHMeTHJICTaHHHMOBOrO 9PHpa HAKOTHHOBOM KucHOTHI. Tocae nepe- 
KpHcTaIMH3alMu M3 GeH30s1a MpOAyKT umes T. nu. 188 — 190°. BemectBo TpyA- 
HO PpaCTBOPUMO B Bose, paCTBOPHMO B OODIYHbIX OPfaHHYeCKUX PaCTBOPHTeMAX. 

Tpu-t-1pOnuuvacTaHHH JOB SPUp HAKOTHHOBOM KHCAOTBI 
(x-C3H,)sSnOOCC;H,N (3). B kon6y nomemam 2,4 r (0,02 r-mona) HH- 
KOTHHOBOH KHCOTbI, 30 MJI BOJbI, pacCTBOpAJM ee IPH HarpeBaHHH, a 3aTeM 
43 KaleJIbHOM BOpoHKH BBeH 2,5 r (0,01 r-Moma) TeKkca-H-lponuJicTaHH- 
oKcufa (T. Kun. 148°, 3mm, n7 11,4915) (*). PeakuMoHHyto Maccy HarpeBaJiM pH 


pasMelmMBaHHu pH 70° 2 yaca H OCTaBAJIH Ha HOUb. BoimaBuiMH ocazoK 


OTPHJIbTPOBAJIM HW TMPOMbIIM HECKOJIbKUMH Topiuamu ropsyeli Bog. Tlony- | 


yeHo 2,9 r (BbIxoR 79,3% OT TeOpHH, CYHTaA Ha TeKCalponusicTaHHOKCHy) 

TpH-H-IIpOMMJICTAHHH OBO 9pHpa HHKOTHHOBOK KUCOTHI. Ilocme nepeKpuctad- 

JIM3alHH M3 OeH30sa BellkecTBO HMevIO T. 1. YO—92°. 
JuUNnponuvAcTaHHHIeCHOBD 9PHP HHKOTHHOBOK 


KucC WOT (K-CsH7)2Sn (OOCCsHaN)2 (2). B Tpexropsyto koOy nNoMellanH 
2,2 r (0,01 r-mMoas) qH-4-mponuaictaHHoHa (M-C3H7)2SnO, nomyyeHHoro rHpo-. 


JIM30M TpH-A-npomu6pomctanHana (+), 20 Ma Boyt ¥ 2,7 r (0,02 r-Moma) HHKO- 
THHOBOH KHCIOTHI. PeakKUMOHHYIO CMecb HarpeBaJIH JO KHMeHHA B TeyeHHe 
20 mun. IIpu 9TOM HacTynaO BHaYae PpacTBOpeHHe MpOYKTOB, a 3aTeM CTaJ 


BbINaLaTb KPHCTaIMyeCKHH OCafOK, KOTOPbI OTDHJIbTPOBaJIM, MPOMbWIH He — 


CKOJIbBKHMH TOpWHAMH Topsueli BOAbI HM BLICYIIMAIM B BakyyMe. Ilonyunau 3,7 © 
J\M-A-TIpOnWJICTaHHHJIeHOBOrO 9*Hpa HAKOTHHOBOK KucMOTHI. [locme MHOroKpaT- 
HbIX IlepeKPHCTaIIM3ayHH H3 XMOpOPopMa Obl NOMyYeH MpOAyKT C T. MW. 
156 — 158°. 

TpuvakKWJIcTaHHWJIOBble H JMaJIKHJICTaHHHIeHOBbIe 3*Hpbl HHKOTHHOBOM 
KUCOTHI, yKa3aHHble B TAO. 1, cCHHTesMpOBaJIHCb AHAMOPMYHbIM O6pasoM. ITo— 
TBep/ble KPHCTaIMyecKHe BelllecTBa GesOrO IBeTa, TPyYHO pacTBOpHMBEle B BO, 
Jlerue B OeH3OJle, XJOPOPOpMe UH APyruX OpraHvyecKHX pacTBOPHTeMAX. 

AumdentuAnAoMOunenospynti sbup HHKOTHHOBOR 
KuC MOTB (CeHs)2Pb(OOCCsHaN)e (12). B kon6y nomemasmu 20 ma cnupta 4 
4,6 r (0,01 r-mona) tpucbenusnmomOaHoma, NosyYeHHOrO ruszpomM30m Tpudenu- 
XJIOPMJOMOaHa CIHPTOBbIM pacTBOpoM iedoun (?). Ilocae pacTBopesusa TpH- 
cbenuinmomOanoua ZOOaBnaH 1,2 r (0,01 r-moua) HHKOTHHOBOL KHCJIOTHI MH peak- 
IMMOHHAA CMeCb HarpeBaJlach JO KUMeHHA B TeyeHHe 1,5 — 2 wac. K Kony KHnIA- 
YeHHA HaOMOLaNOch BbIMNaeHHe KPHCTaJMYeCKOFO OCaRKa, KOTOPbIi OTPUsIbT- 
poBaJIM HW NpOMbIIH Topxyel BOZOK. BemectBo (tT. ma. 200°) oxasanocb AucdeHus- 
IJOMOUJICHOBEIM S9(PH POM HUKOTHHOBOIi KUCJIOTHI; XOPOLIO pacTBOpHMOB Geusovle; 
XJOpoopMe, MIOXO B CIIMpTe, HepacTBOpHMO B BOJe. 

BDUCTPUHOTHICTAHHHAOBH A 2hHUP H3O0MHUH XOMeDPO- 
HOBOH KUCAOTH (CeHs)sSnOOCCsHsNCOOSn(C2Hs)s (6). 2,2 r 
(0,01 r-Mons) TpusTHIcTaHHoua (WIM COOTBeTCTBeEHHO reKcasTusCTaHHoKcnya (3)). 
39 MI BobI H 0,8 r (0,005 r-mMoms) us0uMHXoMepoHOBoOii KUCHOTEI (T. m1. 245°) 
HarpeBasM B Tpexropsio KomOe pu KuneHuu 3 — 4 yac. IIpu 9Tom naGwuoja- 
AOCb PacTBOPeHhe KUCOTHI H OOpasoBaHHe MyWIMCTEIX KpucTamwIoB. KpucTanan- 
TECKHH NPOAYKT MocJe NepeKpHCTaIM38alHu 3 XMOpOPopMa COOTBETCTBOBAJ 
OHC-TPHITHJICTAHHUMOBOMY S~Hpy U3OLLMHXOMePOHOBOIt KUCMOTEL. TpyaHo pac- 
TBOPHM B OpraHH¥eCKHX PaCTBOPHTeAX, HepaCTBOPHM B BOJe. 

Auuso00yTtTuacTanHHaenoBH it 3PuUp N-aMHHOGOEH BO - 
HOH KHCHOTH (KUN3Z06yYTHACTAHHHAeH u-n-amMuHO- 
1376 


Ne npenapata 


i) 


= 
for) 


ww = 
ee 


PP Py eae tee — 
. ‘ = 
a 


ar | 


Coequnenue 


— 
S 


N 
(C,H,)2Sn ( ooc 7 }) 


eG is 
N 


fer: ( OOC fy 


(CzH,)sSnOOCC,H,NCOOSn (C,H,), 
(#-C,H,),SnOOCC,H,NCOOSn (C,H;-4), 


(CsH,)2Pb e ai j) 


M4 
N 2 


(CH;),SnOOCCH (NH,)CH, 
(CH;),SnOOCC,H,NH,-n 


0 
i 
fe 
cH NH 
(CH,,snooc_c! b—o 
“ hel 
NH 
O 
ll 
C 
CH NH 
i | 
(C.H,,PHOOC —C C=O 
WE 
Ni 
Oo 
\] 
C 
Va 
CH NH 
ll | 
caig.eo( ooccn,—é cl) 
A 
Na 
re) 
i 
C 
ay 
Ho NH 
Rua 
(GH,),6nO00CCH,—C C—O 
DEA 
Ni 


(u30-C,H,)4Sin (OOCC,H,NHp-n)+ 


Ta6nuua 1 


Te Bor 
Bprxog, °& 


188—190)69,4 


108—110}85,6 


79,3 


90—92 


211—212/85,7 


156—158/82, 4 


263 {50,4 
144—145134 ,3 


200 |74,4 


215 {40,0 
258,5—|30,0 


—259,5 


302—303}54, 4 


350 |60,25 


330 
(pasa) 


60,0 


345 
(pa3.1.) 


481—182 


Anasu3, % 


37,72 


43,94 
43,67] 43,93 


49,00 


49°45) 48,74 


45,34 


735753) 45565 


47,59 


47,83 48,14 


39,25 
39,20 
45,18 
45,00 
47,76 
47,80 


39,56 
45,43 
47,59 


28,47]. 
28,32] 


39,87 
39,94 40,04 


8,61 


30,18 


30,09 a}.A8 


te ag{%6,52 


v/ 
avert 41,19 


32,17 
32/24 


52,36 
52°35 


32,47 


52,30] 6 


3,69 
3,60 


5,93 4,27 


6,84 3,71 


28,00 
4,34 6,65 | 27,89] 28,20- 


6 26,15 
pat tg 26,04] 26,44 


40,95 
41°00 
35,53 
35,68 


44,15. 
35,94 


5,76 
6,86 
2,99 


46 ,93 
46,871 47,42 


6,00 5,55 


5,04 4,67 


3,79 8,78 |36,87 
36,93] 9! +22 


3,06 5,00 4,72 | 


7,35 


2,88 [7,48 |8,00 


4,23 [833 [8,44 
5 
5 


5,98 le’on [5,54 


6eH30a7) (u30-CaHs)2Sn(OOCCsHaNHe)2 (45). 0,67 r (0,005 r-mMoms) gu- 
w306yTHcTanHona *, 0,62 r (0,005 r-moms) f-aMHHOOeH30HHOM KuCAOTHI, 50 Ma 
BOMbI MOMeWasIM B KOOy C OOpaTHbIM XOJIOAMIbHAKOM M HarpeBasiM MpM KuMe- 
uuu 5 uac. Ha caeqyiouimii Jenb OcafOK OTPUIbTPOBaIM, IpOKMNMATHIN Cc 25 MI 
BOIbI, C WeJbIO YAaIeHHA CeMOB N-aMHHOOeH3OMHOH KUCJOTHI MH Mocse (pHJIbTpo- 
BaHHa MIpOMbLIH HECKOJIBKHMU NOpUNAMM TopsAYeH BOLL, 3aTeEM MPOAYKT peakUMu 
flepeKPHCTaJWIM30BasIM W3 Supa H Mocse ero HcapeHus Ao */2 OObemMa pacTBopa 
BbIaJl MYyWHCTHIt OSenmbiit OcaqoK RUM306yTHJICTaHHMIeH MM-n-aMMHOOeH30aTAa 
(vr. mm. 181 — 182°). BemtecrBo pacTBopuMo B OpraHHyecKHX paCcTBOpHuTedAX, 
HepaCTBOpHMO B BOJe. 

OpotoBpaga KucaoTa C,N,H;0,COOH. 3,5 r ypallunykcycHom 
Kucaotsl (°, °) mo wacTaM WOOaBYJIM K OKUCAUTeIbHOK CMecu 8,7 r OuxpomaTa 


naTpus, 8,7 mat HeSOa (d7? 1,83) 143 Ma Bogpl. PeakuMonHy!0 CMeCb HarpeJH 
5 MMH. Upu Kunenun. Buijerupumitca ocagoxk oTpunbTposasu. Tonyauan 2,1 r 
2KENTOBATOFO, MeJIKO KpHCTaJM4eCKOrO BelllecTBa (T. MI. 345°), 43 KoTOporo 
Mocule MepeKpHCTAaMMU3alH U3 BOJbI Obl MOyYeH MOHOFHApaT OPOTOBOH KUC- 
JOTI CT. Wt 300° (maBUuTca c pa3smoxwKenvem). Burxoy 66% OT TeOpHn. 

Hataeno %: C 34,73; 34,662 H 357453762; NMGrO0 aM 95 

C;H,N2.04:H,O. Baraucuieno %: C 34,46; lint Sy,7/2 N 16,495 
OpoToBad KUCIOTa KpHCTaIM3yeTcA B Bue POMOHMYeCKOH OpMbI MJIaCTHHOK, 
pacTBopsetca B ropsyel Boge (1: 70 npn 100°), He pacTBopseTca B OOBIMHBIX 
OpfaHH4eCKUX paCTBOPHTeIAX, TPyHO pacTBOpHMa B 3pupe. 

HudeuouAnNAOMOnNNeCHOBHH 9hPuUp ypanuaAyKeyc- 
HOH KucAOTH. (CeHs)2Pb(OOCCH.C,H3N;O.). (35). Cmecb 3,4 r (0,02 
r-MOJA) ypallustykKcycHol KucaoTH u 2,3 r (0,005 r-momsa) TpudeHHsinstoMOa- 
HOJIa pacTBopuin B60 MJ rops¥ero STHOBOrO CIMpTa MW HarpeBasiu 5 yac. pH 
ca6oM KHMeHHH. OcaqoK OTPHIbTpOBaH, OOpaboTaH HeECKOJIbKO pa3 ropayuen 
BOJOH, a 3ATEM HECKOJIBKHMH NOPUHAMH TopAYerO CHHPTa H BbICYLIMJIM WO N0Cc- 
TosHHoro Beca. Tlonyunsau 2,1 r (BbIxo, 60% oT Teopuu, CUNTaA Ha Tpudenus- 
IlJ1OMOaHOW) Gero BelllecTBa C T. MI. 330° (cMeKaeTCa M pa3iaraeTca), Aupenuu- 
IIJOMOMJICHOBOFO Supa ypalluJlyKCyCHOH KMCJOTHI. 

TpuYMeTHACTAHHHAOBHH IPDUP OPOTOBOH KHCAOTH. 
(CHs)sSnOOCC,H;N.O, (33). B kon6y momentanu 0,54 r (0,003 r-Moms) TpuMe- 
THIcTaHHoua, 0,47 r (0,003 r-moms) opoToBoi KucMOTHI 4 35 MA BoybI. PeakiHoH- 
HylO CMeCb HarpeBadH ph KuneHuH 12 vac. SaTeM BOJHbIM pacTBOp ynapHJH 
qo ‘/7 MepBoHayambHoro OObema. IIpu stom BbinanH Gesble, HrOMbYAaTbIe KpH- 
CTAJJIbl TPHMeTHJICTAHHHJIOBOrO SPHPa OPOTOBOH KHCJIOTLI. Dpup HepacTBOpHM 
B OObIYHbIX OpraHH4eCKHX paCTBOPHTeIAX, TPyAHO paCTBOpHM B Boje. 

1. CuHTesHpoBaHbI HW HCCJIeqOBaHbI CBOMCTBa OOBO- H CBHHELOpraHv4yecKux 
S(PUpoB AMHHOKUCJIOT (@-alaHuHa, N-aMMHOOeH30MHON), MMpHAMHOBbIX (HHKOTH- 
HOBOH H H301LMHXOMePOHOBOH ) M IMpHMMAMHOBIX (OpoTOBOl M ypallusyKcyc- 
HOH) KUCJIOT M YCTaHOBJICHbI HX GMOMMAHbIe CBOLicTBa K PAY MUKPOOpraHH3Mos. 


BeecowsHblit HaydHO-HCCefOBaTebCKHii Tlocrynno 
BHT@MHHHbIM ~HHCTHTYT 8 III 1961 
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Tlunso6ytuactrannon (w30-CaHy)eSnO — 6enoe amoppuoe BemlecTBo, HemmaBKoe, paga- 
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XHMU9 


A. Tl. MEIJEPAKOB nu H. E. JOJITUA 


-CHHTE3 HEKOTOPbIX COEAMHEHMM C ABYMA PATOM 
HAXOAAWIMMUCA TPEXWJIEHHbIMM LMKJIAMH 


(II pedcmaezeno axademukom B. A. Ap6ysoeum 4 III 1961) 


oN 
| Ws coequnennii, cofepKaumx B MomeKyse (Ba TpeXUeHHBIX Muka, B sUTe- 
)paType Uu3BecTHHI: OfHa AuKapOoHoBaA KucsoTa u ee Scpup (*), WBa HACHINLeHHBIX 
/antuaTuyeckux KeToua (?, *) onmH Hempeyzenbubiii (*, *) u wBa HUTpOKeToua (8, ”), 
}ACBATb CIMPTOB M BOCeMb yruleBofopogoB. Takoe HeOOJbUI0e KONMYeCTBO STHX 
“COeIHHeEHHH OOyCOBIeHO OTCYTCTBHEM IIPOCTbIX HM HaJ[exKHbIX MeCTOJOB HX CHH- 
|) Te3a, YTO JelaeT JaHHyio OOMacTh OpraHMuecKol XHMMM MaJIO M3y4eHHOII, He- 
CMOTPA Ha CBOeOOpa3sHble XHMMYECKHe H PUSH4eCKHe CBOHCTBA ee MpesCTaBUTe- 
mew. Ucxoya 43 u30nponenuJlMKJONponana, MbI OCYULeCTBUIM CHHTe3 ATH CO- 
» €2]MHeHUH, COJepKalllHX B MOJIeKyJle MO [Ba TpeX4YWIeHHBIX WuKsa. Tipu peakunn 
“AMa3z0yKcycHOoro supa C H3ONPONeHHIMHKJIONPONaHOM YITHOBLIN 3c:pup COOT- 
BETCTBYIOWMeH KHCJIOTHI Obi Moyen C BbIXOJOM ~ 60%, uTO CBHeTeLCTBYyeT O 
' Ooslee BEICOKOM peaKIMOHHOM CHOCOOHOCTH BOHOL CBA3H H30MpOneHHJIMUKIO- 
|| Mpomana Mo cpaBHeHnulo C peaKIMOHHOH CNOCOOHOCTbIO ABOMHOM CBA3H aJIKeHOB (°). 
 umerns-(2-metu1-2-1HkKONpONH) -WMKMONpONHKapOHHON Obi MOyYeH Ha- 
| MM JIMMIb IPH peaKIMH ITHIOBOrO Supa 2-MeTHJI-2-WHKONPONUJLUK ION ponay- 
| KapOOHOBOHM KHCJIOTLI C JIMTHIMeTHJIOM. 
__ IIpu B3aumojelticrsuu sTu0B0ro a*Pupa 2-MeTHJI-2-LIMKJONPONNALMK JON pO- 
_tlaHKapOonosoti KucaoTH Hu CHsMgCl Opiia nowyuena cMecb cinupToB. Cya no 
_ciekTpy K. p. C., B 9TOM CMecu Mpeo6saqaiH MpOAyKTbl H30Mepu3sallMu AMMeTHII- 
(2-MeTH-2-ILMKJIONpOMM)-WUKMONpONMIKapOuHONa — HelpesebHble CNHPTH 
(xapakTepucTuyeckas YacTota JBOlHOL cBa3u 1652 (10) cm’). 
—  C nogo6upm dakToM u30MepH3allHH TpexXWIeHHOrO UMKJa Mp MoswyyeHHu 
-CIIMpTOB m0 peakiiuu [pHubapa Mbl BCTPeTHJIMCb BMepBble pH CHHTe3e TpeTHY- 
_ Horo cnupta Jelicrauem CHsMgBr na 9THOBbI acpup 2, 2, 3, 3-TeTpaMeTHALUK- 
_ momponanKapOouoBol KucsorTsl (°). 3amena CHsMgBr na CHsMgCl nossoauua 
HaM B 3TOM CJlyyae MOMyYHTb CMUPT, He COMepxalllul MPHMecH HeIpPeeMbHbIX 
cnuptos. Ouesyyuo, juMerus-(2-meTu-2-1uKONponH)-WuksONpon ns KapoOu- 
' HOU, UMed ellie Goslee CIOKHYIO MOVIeKyJIY, WerkO H3OMepu3yeTcs axe B ci1a6o- 
_ KMCIIOH Cpefle MpH 30°. 
Tlsa Mouy4eHHbrx CoeqMHeHHIi ObIMM CHATHI CeKTpbI * K. p. C., MO KOTOPBIM 
MOXKHO CyAUTb OO OTCYTCTBHM BO BCeX OCTAJIbHbIX CTyYaAX MPHMeCcH CoeHHeHHH 


€ JBOHHOHK CBA3bI0. 


t 


OK cie pPHMC€HTAMbBHAA Ya C4UMb 


Usonponenuanukaonponan. Ilonyyen qernaparalneh qu- 
MeTHIMMKOMponusKapOuHova B npucytcrBun 0,01 Bec, % 100% HeSOs, T. Kun. 


! yrnesogopona 70° npu 759 mm, np 1,4257; D;° 0,7509 (aur. qanueie (™°): T. KAM, 
-70,5° mpu 760 wm, nj 1,4255; Dy’ 0,7518). 


: 
* CnexTppl CHUMaIHCh COTPyAHHKOM ONnTHYeCKOH rpynmbl ja6opaTopHu XHMHM yreBonopo- 


nop T. K. Taiipoponckoi. 
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i-Metua-luukKnaonponvuaAWHKAONpPONMNAaH 


CH, H.C CH, 
LILES 
HC  CH-G "AGH: 


53,6 r fiogucroro Merusiena u 0,15 r Hoga qoOaBranuce K 16,3 rZn/Cu B 165 Ma 
a6c. apupa. Cmecb HarpeBasiacb 30 MHH., MocJle Yero JOOaBJAJCCb NO KallIAM B 
reyenve | uaca 33 rf M30MpoNeHHJMMKONponana UM HarpeBaHve NpofsomKasoch 
95 yac. 3aTem cMecb OOpaGaTblBasacb 5% BogHbIM pacTBopom HCl, HaCbILILeHHbIM 
pacTBOpoM Horalla, CyWIMJacb u pasrouavacb. Tonyyenst 7 r (37% Ha B3ATHIM B 


peakiHi0 foqucTbiit Merusiex) 1|-metuuI-1-1UKJONpONMNMKIONponana Cc T. KHIM. 


88 — 92° npu 758 MM, KOTOpBIii Nocwie MeperOHKH Haj MeTaJIIMYeCKHM HaTpHeM 
umen T. Kum. 88 — 89,5° mpu 762 um, D2 0,7826; np 1,4221; Haligeno MRp 
31,23; Beraucneno 31,64. 


Hatineno 0%: C 87,60: 87265, elie t2 ie eee 
C,Hig. Betuucneno. %: C 87,42; Ft le, 


CnexkTp K. p. t. B cm: 263(2), 325(2), 365(0), 395(0), 423(1), 455(1), 
481(2), 586(0), 639(5), 745(0), 774(1), 818(0), 831(3), 853(3), 898(1), 933(3), 


948(3), 971(0), 1071(0), 1030(1), 1044(0), 1070(1), 1103(1), 1114(1), 1165(0), 
1195(8), 1235(1), 1257(1), 1298(0), 1319@2m), 1382(1m), 1427(1m), 1458(1m), | 


2873(2), 2900(0), 2925(2), 2940(2m), 3002(10m), 3075(31). 
ITUNOBHH IXMup B2MeTHA2NUHKAONPONHAUUNK AO- 
mponmanKapOoHOBOH KHCAOTH 


CHy H2C CHa 


‘an: UAN 
H.C, CH OCG 


K 200 r u3s0nponenuayukionponana u 4 r CuSOs, nMoMelieHHbIM B KoOJOy, 
CHaOXKeCHHYIO OOPATHLIM XOJIOJVJIbHHKOM, KalleJIbHOM BOPOHKOH M MelilaKoH, 
IPH KMMeHHM LOOaBJIAJICA 10 KaliaM pacTBop 38,8 r Auaso0yKcycHoro supa B 
32 r u30nponeHuduksonponana. Iloce npHOaBleHua CMecb HarpeBawacb ewe 
30 MHH., OXaKLalacb, OTPHJIbTPOBbIBaacb OT CuSOs , 4 U36bITOK yrsleBoqopoya 
oTronsauca. [lomy4eHHblii OCTaTOK NeperoHsAJICA B BaKyyMe u3 KoNOn Kani3ena, 
a 3ATeM Ha PeKTH@UKALMOHHON KOMOHKe sc:ppekTHBHOCTHIO 18 T. T. [lomyseno 34 r 
(59,6% Ha B3ATHI B peakUMIO AMa30yKcycHbiit scbup) STHMOBOrO Sciupa 2-MeTUI- 
2-IIMKJIONPONMIMAKIONpPONanHKapOOHOBOM KUCJOTH, T. Kun. 83° mp 11 mm, 


D7 0,9613; nb 1,4513; natigeno MR p 47,14; Bprancneno 47,34. 


Hatigeno %: C 71,20; 71,40; H 9,65; 9,72 
F CyoHieOg.» Brruncteno %: C 71,39; H 9,58 
CoexTp kK. p. c. B cm: 265(0m), 316(1m), 355(2m), 390(1), 423(1), 
476(1m), 523(1m), 586(1), 618(1), 638(8), 760(7m), 775(1u), 818(5us), 832(4m), 
845(6), 859(5), 898(3), 932(3), 945(4m), 962(3m), 1013(2um1), 1045(3m), 1072(1), 
1096(2im), 1115(8m), 1171(2m), 1195(10), 1244(3m), 1300(4m), 1355(1), 1384(5), 
1405(5), 1428(3), 1448(5m), 1468(6m1), 1724(6), 2960(1m), 3005(10m), 3075(5m): 
-MeTua-2-QuUKTONpONHANHKAONpoNanKap6ouno= 
Baad KucwaoTa. Tlouyyena ombileHvem sTHIOBOrO Siupa 2-MeTHJI-2-WHKIO- 
MPONMILMKMONpPONanKapOOHOBOH KUCJIOTLI IpH HarpeBannu c 20% BosHO-cnup- 
TOBbIM pacTBopom KOH bs tevenve 15 yac., 1. Kun. 120° np 11 mm D% 
1,0328; np 1,4710; naiigeno MR» 37,93; Beruucneno 37,92. 
Metus-QmMetun2uuk On ponua)-WHKAONponuaKkeTon 


CH,  H,C CHa 
aa 


HG Gus Caen GHced, 


I 
O 
£380 


| 


M3 4,5 r metasimueckoro wutua u CHsCl B 200 ma abc. adpupa nowyuex 
HsLi, kK KoTopomy pu 35° npuOaBuien pactsop 14 r 2-merua-2-lHkmONponus- 
MAKJONPONAaHKapOOHOBOli KHCJIOTHI B paBHOM OOBeMe adupa. Cmecb narpesa- 
|| Jlacb 9 4ac. Ha BOAAHO! OaHe u pasnarauacb Bosoii. OpupHbii pactBop cymuaca 
|| tBepabim KOH u pasrouaca. Monmyuennt 4 r MeTHJI-(2-MeTHJI-2-11MKONponns)- 
|| WukKsomponuniketoua, BEIxo 29%, T. Kun. 76 — 77° npu 12 mm, D?° 0,9047; n2° 
1,4588; Haliqeno MRp 41,74; Bprncaexo 41,07. 


Haiigeno %: C 77,68; 77,90; H 10,78; 10,54 
CoH y4O. Baruncneno %: C 78,21; 10,24 


|| Cnexrp xk. p. c. B cm: 297(Im), 390(1m), 450(0m), 498(0m), 610(2), 
624(4), 674(6), 686(4), 778(0), 835(6), 870(0), 931(4), 965 —975(2u, mp), 
/1044(1m), 1130(4m), 1186 — 1202(2m, gp), 1355(1m), 1403(2m), 1422@m), 
|, 1467(3u), 1700(6), 2880(2m), 2896(1m), 2928(6), 2954(3m), 2970(3m), 3010 — 


t AuMeTuaA-(2-MeTua2NukKNTONpOnuAMNHKAONponHa- 
‘kap6unon 


a” ne 
Ga, ‘ CHs 
ee ee | 
H.C Cha ¢€ Ch C= =O 
Gis 


BA. K CHsMgCl, nowayyeHHomy B 200 mu a6c. stupa us 10 r Mg, npu6as- 
assca 21 r sTHn0B0ro supa 2-MeTu-2-WHKIONpoNHLAKMONpoNankapOOHOBOH 
_ K¥cyloTbI. CMecb HarpeBasacb 8 — 10 yac. Ha BofAHOl Gane uM pasmaranacb 
| TOMbKO BOZOK. Oprannyuecknii co cymmusica KeCOs u pa3ronsaJica Ha BAKyyMHO! 
» pekTHukallMonHon Kosonke. [losyyena cMecb cnupTos c 7. Kul. 86° npy 25 mM, 


D0, 8850;n73 1,4657; Haiiqeno MR p 48,24; Berancateno 47,11. 


Haiigeno %: C 78,06; 77,96; H 11,50; 11,70 
; CijoHigO. Brruancneno %: C 77,86; H 411,76 


Se CnexkTp k.p.c. B cM: 635 (2m), 650(3), 710(5m), 717(5m), 763(1), 
~790(1), 813(1), 845(5m), 903(5u2), 933(1), 970(2u), 1002(1), 1013(3m), 1041(2), 
— :1102(1), 1172(3m1), 1198(5), 1230(5), 1300(2), 1325(1), i380(4m), 1398(2m), 
~ 1443(8m), 1463(4m), 1600(3mm), 1652(10), 287(38u1), 2915(1m), 2935(2m1), 2973(1m), 
- :2997(3m), 3014(51), 3080(10). 
Takum o6pa3om, 0 JaHHbIM CIieKTpaJIbHOrO aHaJIH3a BHO, YTO NpOMsola 
' M30MepH3allua TpeX4YIeHHOrO WHKIa HW OOpas0Baach CMeCb HelipefeJbHbIX 
_.CIMPTOB. 
; Bb. V3 4,5 r meranauyueckoro wuTua 4 CHsCi B 200 ma a6c. supa Obi nowy- 
gen LiCHs, u k nemy mpu 35° npuOaBsentt 17 r sTu0Boro acpupa 2-MeTHJI-2-IMK- 
’ nonponumuuKnonponankapOonosoli KMCJIOTEI. CmMecb HarpeBasiacb 8 aac. Ha 
 BOJAHOM Gane, pa3iaranacb BOsOli, H BOAHBIM CHO 2KcTparupoBasca spupoM. 
_ Smupupi pacrsop cywimsaca CaCle u pasronauica. Ilomyyen cmupT c T. Kan. 
_ 88,5 — 89° npu 22 wm, Bec 11 r, BErxog 70%, D7? 0,9037; n'p1,4595; naiizeno 

MRp 46,70; spraucaeno 47,11. 

Hamneno, %: C77 oO ti woo, Il 44d ors ad sO 

f CigHigO. Beruucneno %: C 77,86; 41,76 

‘ 
| CnexTp k.p.c. Bcm?: 258(0), 293(lm), 390(0), 408(0), 465(0), 630(0), 


/-652(1), 668(1m), 712(2m), 783(1m), 822(lim), 832(1m), 845(2), 863(1), 880(0), 
-903(1m), 934(1), 948(1), 968(1), 1069(0), 1093(0), 1130(0), 1177(1m), 1195(5), 
. 1381 
y 


1250(0), 1298(1m), 1400(1m), 1422(1), 1452(2m), 1460(2m), 2865(2m), 
5910(3m), 2932(31), 2968(3m), 3000(10), 3065(3m). 


MuctutytT opranwueckoH XHMHH Tloctynnno: 
um. Ha Jl. 3ennucKoro 25 II 1961 
AkajemuH HayK CCCP 
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ornann AKkayemun nayx CCCP 
1961. Tom 139, Ni 6 


a 


XHMHA 


10. A. OJIBJEKON, A. M. KAJIMHHHA u C. A. LIKJIAP 


i ; HOBbIM METOJ, CHHTE3A XJIOPAHIHPHAOB 
M BPOMAHIHPHAOB APOMATHYECKHX KUCJIOT 


(I]pedcmaeaeno axademuxom M. H. Ka6aunuxom 2 I 1961) 


' Cpegu oTHocutenbHo Ooubiloro aca MeTOAOB cuHTesa xOpaHruApUusoB 
| KHCJIOT CyllecTByeT MeTOJ CHHTe3a, OCHOBAHHbIN Ha Peak MeKLy aslberujloM 
pu XJIOPHpyIOUlMM areHToM. Tak, xJlopucTbi OeH3o0nMd NoOsyuaeTcA pH peakunU 
| Oen3abfernfa c xsopom (*), noulyxmopuctot cepoi (7), cyabpypuaxopy- 
\ Hom (*) u sTHrunoxsopuyom (*). 13 cuHTe30B, HMeIOlIMx mpenapaTHBHOe 3Hate- 
He, Cle yeT OTMETHTb lOJy4eHHe XJOpaHrupuya O-xXOpOeH30HHOH KUCJIOTHI 43 
_o-XJlopOeH3abferuga u xsopa (°). 
B kpatkoi nyOuukaunu Yuncreina u Cpro6ouga (°) onucana peakiluaA Mex Ly 
M30Ba/IepHaHOBbIM H f-cbeHHJIM3OBaJIepHaHOBbIM aJIbleguyjaMu HW YeTbIPeXxIO- 
_ PHCTHIM yrviepoJoM, HLyWlad B MpHcyTCTBHM Mepekucn Oen30uma. B pe3syabTate 
peakiMu Obi nowyyeubi c 60 u 55% BbIxoaMu XJOPaHruApu{bI COOTBETCTBYIO- 
Wux KucsoT. IIpoqomumKaa uccileqoBaHua TO H3yyYeHHIO TepMHYeCKHX peak 
CCl (’, *), MbI B HacTosuleH paOoTe cooOulaem, ¥TO CCla pearupyeT c apomatu- 
| 4eCKUMH asiberujamu mpu 180 — 205° Ges qoOaBKku Mepekuceit u oOpasyer npn 
 9TOM C BbICOKUMH BbIXOaMU XJIOPAHTHApUbI KUcMOT (cM. Tabu. 1) 
O O 


i aa VA 
Arc -b.CCl, = Arh CHCls, 


H Cl 

‘rye Ar =CsHs, n-CHsCsHs, n-CHsOCsHa, m-ClCeHs, n-ClCsHa, a-CioH. 

'Tloqo6Ho peakuHam yeTbIpeXXJOpucTorO yruiepofa TlaqkKo MpoxogAT peaKUuH 
OpoMTpuxJIOpMeTaHa C aJibseruytaMu, IIpuW 9TOM TakexKe C BbICOKHMH BbIXOJaMU 


_o6pa3yrotca OpomaHrVuApuybl KUCOT 3 
O 


VA VA ! 
ArC” + CBrClg—> ArC. 42. CHG1,; 
% 8 
H Br 
rye Ar = CeHs, n-CHsOCeHs. 
Komuyectso xsiopodopma (c o60HMH ramoreHufaMy) OOIMHO COOTBETCTBOBAIO. 
_ KomMuecTBY Moy4YeHHOrO Paousanrufpuya KUCJOTHI. Peakuuu MexKy apoMaTu- 
_ ¥eCKMMH aJIbJlerujamMu uM XOpotopMoM He HaOsIOMaOCcb. ; 
Tipu peakuun CCla c n-MeTus16eH30HHbIM aJIbqeruOM KPOMe OCHOBHOH peak- 

IMM Mel MecTO OOMeH XJlOpa Ha BOJOPO v3 GokoBoH Menu. OOpasoBanve B 
ONbITaX XJOPHCTOrO BOLOPOAa HM CMOVI OObIYHO ObIIO HesHAayHTebHbIM. Hampo- 
THB, CMOO0OOpaso0BaHne ObIIO OYeHb OOJIbUIMM IPH peaKUMH KOPMYHOFO aJibse- 
Tuga u dypbypona c CCla yruiepogqom; xmopaHruypufbl OTCYTCTBOBAIM B MpO- 
ayktTax peakuun. IIpu peakuuu Cc M- HM n-HUTpoOeHsambjeru amu o6pa30BaHHA 
XJIOPaHTHApUOB Mu XOpotpopMa Take He HAGIOMaOCb;, OTMe4eHO o6pa30BanHne 
tbocreua, XJIOpucToro BOsoposa H CMOVIBI. 

| Tipopegenue peakunn CCla c OeH3ablerufoM B aTmocdepe a30Ta CHJIbHO CHH- 
310 BbIXO XJOpHcTOrO GeH30nNa; STO NOSBOMAET CheaTbh BbIBOM, UTO CHAI 
“nepeknceli, OObIMHO OOpasyiollueca MPM B3aHMOJeHCTBUM AJIbMerufOB C KUCJO- 
_posoM, MHMIMMpoOBasM peakIHI0. Bregenue B peakilMio HHrHOMTOpOB ee 


j 


“Eig AYuserqre y eYHHOIOreI sHHaMOHLO soHqrow , 


ILE | 2ttgtt ot (71) ect—z5 7 (E93) WudorxirnoeHagnoNo1ayy-u 1°26 8 OSF—EL} | HSHYOEHAQHOMOLaW-u 

cob. | bye‘ 1 gu (2) 6g—gg_ (6°28) Tuwodgruocuag 8‘gg Lt | G0@—00zZ HISHHOeHag 
: eHWNeTuHIarare 9 *I1g9 HHMNPRO 

rom of 

For | 279 Ta () TeI—9zt (2°29) Wadorxtrnoxrepy-0 aa 7) VI ¢8T—O8T HMA YOLpe H-0 

76 | €82¢' Joc! (21) yOI—e0F (€*TL) Wudorxtuoenagdory -u €‘09 9F G0?—002 WISHYOsHagdor y -u 
S¢b—Cod | 289S‘t..Ju]  (z1) zor—ToF (6°22) Wudorxruosnagdory -w CSL ST S0z—002 HISHYOsHagdor y-w 

VLD | TIg¢ttcy (2) LOL—sor (‘¥g) WudOrxrHosHaguoNoLayy-u €'Z6 ral 01@—g0z WISHHOEHAQHINOLay w 
8YI—LYI —_ oa (Ol) ShI—cor (0‘gc) Wudorxruoenagruiay-u Giey gy G0e@—00Z HISHHOSHSOHLay-u 

c9b | GEecg‘ tos! (2) ¢F (6‘¢6) wudorxirnoenag 6‘T6 ra GOZ—00z HISHWOeHag 


e*HWeYuHIaYdre 3 799) HHUMe|ag 


p (19 ‘1d ww) ; Pe 
Do ‘eur Gey, Do ‘eudYus (% ‘¥oxia) YudYuinevuore 7 % “IDHO 28h “godien Do ‘ed-y eYusorare ouneace py 
ATT EAB “HEYHOWet “uuM -y | Yoxiag “Lorody] 


} @muroey 
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HHOH, HMpOKaTeXHH) IpHBeNO K HeESHaYHTebHOMY CHIDKEHMIO BEIXOa XJIOpH- 
oro OeH30HNa Hu xXJOpotpopMa. Yeenuyenue B STOM Cy¥ae OTHOCHTebHBIX 
COUIMYECTB XOPOPopMa, NO CpaBHeHHIO C XMOPaHTUAPHAOM, yKasbIBaeT Ha peaK- 
Mio Mex Ay CCla uh nHrHGuTopamu. BBeqenue HHrHOUTOpa Cnoco6cTBOBaJIO CMO- 
ooOpasoBaHH. 

J\o0aBkKa B HEKOTOPHIX CIy4YaHX NOyXNOpUcTOH Mey BEI3Bala He3HauH- 
PeJIbHOe YBeJIMYeHHe BHIXOAa XMOPAaHnrHApUa. 


MeTogxuxka SKCTCPHMEHTA 


OMBIThL MPOBOAHMCh B TOJICTOCTeHHBIX CTEKIAHHBIX TpyOKax, KOTOpble 3a- 
IOMHANUCH TULATeIbHO OUHMLEHHOM PeaKIMMOHHOH CMeCbIO, 3allaHBaJIHCb H Harpe- 
saIMCb BMeyH Kapnyca. PeakiwonHas Macca pasroHusAacb Ha 9@PeKTHBHO! PeK- 
MPUKAUMOHHOH KONOHKe. KouuyecTBo xopoctbopMa onmpeseds0cb aHasIOrH4HO 
®). [locie oTroHKH HeMpopearnpoBaBluero YeTHIPeXXJOpHcTOrO yruiepona (HIM 
}pOMTPUXMOpMeTaHa) ocTAaTOK (ramoHAaHruApHA) pasrousuica mo BakyyMoM. 
‘ANOHAAHTHAPHA HAeCHTHPULUpOBaICA MO TeMiepaType KUMeHUA HU MOKasaTesIO 
TIpeOMMeHHA, KpOMe TOPO, Obl NOMYYeH COOTBETCTBYIOINMH AHHH. 

PaOota B STOM HallpaBJIeHHH MposoumKaercs, 


Benopyccknli rocyyapcrsennplii yHHBepcuTer ; [locrynnso 
uM. B. H. Jiennna 26 XII 1960 
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Jloxaanp Akafemun nayk CCCP 
1961. Tom 139, N 6 


JI. X. ®PEMJIMH, E. ©. JIMTBHH u 10. 10. KAYTI 


O MNOCJIEMOBATEJIBHOCTH PEAKUHMH NPH THAPHPOBAHHH 
2,3-MMETHJIBYTAQHEHA-1,3 HA CKEJIETHOM 
HHKEJIEBOM KATAJIN3ATOPE 
(I1pedcmasaeno axademuxom M. H. Kabaunuxom 24 II 1961) 


Peakuua PH pupoBaHnHa 2,3-4uMeTHIOyTaqueHa- 1,3 HEOMHOKPaTHO HCIOIb30 
BaJlaCb B Ka4eCTBe IIpHMepa IIpH H3yYeHHH MeXaHH3Ma MpHcoeAMHeHHA BOMOPOLs 
K COMPsKEHHBIM JMeHOBLIM cucTemaM. B mpolecce ruA{pHpoBanus 2,3-2MMeTHA 
6yTaquena-1,3 moryT oOpa3oBaTbca ABa MoHOOJeHHAa (2,3-quMeTHJIOyTeH- | 
u 2,3-quMeTu6yTeH-2) u mapadun (2,3-7uMeTHs6yTaH). 


Ilo qanHpm JleGenena ('), B MpHcyTcTBHH Pt-yepHu peaKIMA MpoTeKaeT He} 
CeIEKTHBHO: Hocwe MpHCOeAMHEHHA OHOFO MOJIA BOMOPOAa B MpOAyKTax rHApHs 
pOBaHHA HapsAy C MOHOOMeduHaMH cogepxaTca 2,3-quMeTHIOyTaH (28%) 
HCXOJHbI Wueu (28%). Jironon (?) Hallie, YTO Ha CKEJIETHOM HUKeJICBOM KaTaJiH 
3aTOpe IIpollecc HeT CeJIEKTHBHO: NMOCe NOTMOWLeHHA OAHOTO MOJIA BOJOposa B 
KaTasIu3aTope OOHapyKeHbI TOMbKO MOHOOsepUHEI: 63% 2,3-quMeTHIOyTeHa-1 
37% 2,3-qumetus6yTeHa-2. Tocryuckas, Jlosa u Ka3anckuli (7) uccneqoBanu 
rHApupoBauue 9TOrO AHeHa Ha Pt-, Pd- w Ni-katamu3atopax. B npucyTcTBHH cke 
JI€CTHOrO HHKeJIA Tocse MpHcoe\HHeHUA OAHOTO MOWIA BOZOpOa H3 MpoyKTOB 
peakWHH Ob BbIeeHbI Kpome 66,6% 2,3-quMeTHIGyTeHa-1 Hu 25,5% 2,3-nH- 
MeTHIOyTeHa-2, TakxKe 8,3% HCXORHOrO JMeHa. 

TaKuHM O6pa30M, B MpHBeJeHHbIX HCCeEQOBAHHAX YCTAHOBJIEHO HalipaBJeHHe| 
peaklHi MpucoequHeHuA BoROpona. IIpu 3TOM cTeMeHb CeJIEKTHBHOCTH ONpeje- 
JIAaCb 10 COCTaBY KaTaIM3aTa B OMHOH TOUKe — B MOMEHT NOFJIOUWLeHHA OHOTO 
MOJIA BOMOpOa. OTCyTCTBHe YAOOHOFO H TOUHOFO MeTOJa aHAaIH3a OOpasyriollelica 
CMeCH yrleBOJOpOa 3aTPYAHANO HCCMeOBaHHe KHHETHKH OTJebHbIX CTaquH. 

B HacToslled pa6oTe u3y4amocb ruyqpupoBanue 2,3-yuMeTHMOyTaqveHa Ha 
CKe€JIETHOM HHKeJIeBOM KaTaH3aTope. IIpuMeHeHHe MeTOJa Fa30%KUAKOCTHOH} 
pacipeyeHTeIbHOH XpoMaTorpadHH MO3BOIMJIO HAM OCYLIeCTBHTb MOJIHbIi| 
aHaJIM3 KaTaJIu3aTa MO XOy peaKIMH H TaKHM OOpa30M H3YYHTb KHHETHKY | 
mpollecca HU NOCMeAOBATeMbHOCTh OTACMbHBIX ero cTaquH. THApHpoBaHve MpoBo- 
AuOCb B yTKe TipH, 25° HW NpH HHTeHCHBHOM MepememiMBanuu (800 KayaHHii B. 
1 mun.). Ucxogupiii quen umes T. Kun. 69 — 70°, eee BU X pomatorpacuye- 


CKHH aHaJIu3 MOKa3aJ1 OTCYTCTBHe MpHMeceli Apyrux yrsepogqopogos. Katamusa- |} 
TOP NpHrOTOBJAJICA BbIeauMBaHvem Ni — Al-cnsasa (1: 1) 25% BogHEIM pac- 
TBOPOM rHApookucn Hatpua. JA Kaxgoro onbita Opasmncb 0,2 r kaTamu3aTopa u 
0,01 Mousa Quena B 20 Ma pactBoputena (MeTaHon uu 96% sTHAOBBI cnuptT). 
B mpolecce peakUMuv U3 yYTKH OTOMpamUch Mpo6bI AWA aHanu3a. B KayectBe cTa- 
WHOHAPHOK basbi Avis Xpomatorpadun mpumenssca f,b'-oxcuzunponnonuTpu.. | 
Bpixoqaulve U3 XpomaTorpaduyeckoli KOAOHKH (ppaKIHH CKMTAaCb HW KOHBep- 
THdOBaIHCb 0 BOMOpofa No onMcaHHoMy Merowy (*). [IpeqBapuTebHO ObIa 1po- | 
BeleHa rpaqyupoBka MO MHAMBHYaJIbHbIM yreBooporaM. 
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Ha puc. | npegzcrapnenbi kuHeTuYecKue KpHBble rH pHpoBanua 2,3-RumeTus- 
yraqveHa B MeTHJIOBOM H STHIOBOM cnupTax. V3 puc. | BugzHO, uTO B OConx 
PacTBOpHTeAX NepBbIN MOJb BOJOpOa NOrmoulaetca C NOCTOAHHOL CKOPOCTbIO 
| 20 Ma/Muu B MeTHAOBOM x 15,3 Mi/MMH B 9THOBOM cnupte. JlanbHeliliee rugpu- 
j | POBAHUE UCT C NOCTOAHHO CHHKAaIOULeHCA CKOPOCTbIO HM NpakTHYecKH lpekpala- 

(€Tca nocde normouenusa 1,6 Mona Bogopoga. IIpx nogcuete pacxojja Bofoposa 
| BBeweHa MonpaBka ua JleTyyecTb yrieBoqopofa, onpesenenHan nyteM aHawnsa 


| 


cocTaBa ra3oBoli ashi, 
Ta6auna 1 


4 


| Coctas npogzyKrop peaxmuu rupspupopanna 2,3-quMeTHs6yTaquena-1,3 
B MeTHJIOBOM CiIupTe 


eee 


- 


» 


' CoctaB KaTannsata, bee cee Tle! Monee: 

; MON. % 

z 0,17 | 0,28 | 0,48 | 0,69 } 0,93 | 4,03 | 4,44 | 41,24 | 1,39 | 1,69 
a : 

' 3 | 

| 2,3-Humerna6yraquen-1 3 | 82,5] 72,3}50,5] 29,7} 4,9] — — | a — — 
Ro) 3-Jlumerun6yren-4 9,8|16,2| 31,4] 43.0158,2| 60,4 | 51,11 42,0 | 21,4] — 
2,3-Tumetna6yten-2 @,f | 14,0) 18,4 12753 | 36,9 738,2") 330 t 38,7) 30.8 1.406 
2,3-lumetnai6yran —|—]—-—|]—-|f— 14 OR 1978 | 3874 58,4 


, 

| 

} 

' B ta6a. 1 u Ha puc. 2 m0Kka3aHO H3MeHeHHe COCTaBa KaTaslH3aTa C yBesH4e- 
_HHe€M KOJIMYeCTBa MOrsolleHHOrO BOZOpoya. M3 npHBefeHHbIX JaHHbIX BHHO, 
~4TO 3Ta 34BHCHMOCTb COBEPIIeCHHO OfHHAKOBa B OOOKX pacTBOpUTeAX. B rpo- 
)uecce’ NOrioweHuaA lepsoro 

-MOJIA BOOpoza oAHOBpemeHHO bs a bot 6 


: oOpa3yrotca o6a omeduna. 1x 16 i. 1 6 

KOHUeHTpaluaA B KaTaH3aTe ! jy I + 12 

| AMHEHHO pacteTc yBeMueHHeM SN 6} 27-7 H = 8 

| KOmMueCTBa MOrsouleHHOrO BO- ~ 4 4 I 

_ Aopoya. SaBucumoctTb cKopocTH 02 04 06 08 io 12 1b er 2 04 1608 1012 Ie 
o6pa30BaHHvA OOOMX MOHOOMIe- ; 
i QMHOB OT KomMYeCTBa Norvo- Pune. 1. Fuapvpopanne 2,3-numetum6ytTanvena-1,3 “B 


, ULCHHOPO BOMOPOMa, BHINHCJICH- sryn0B0m cnupte (a), B MeTHOBOM crupTe (6): J — 

| Hawt WS MaHHbIX XPOMATOLrPa-  o6nlaa cKopocTb o6pasoBaHHa MOHOOemuHOB, J/ — 

' d@uyeckoro aHamu3a KaTamu3a- CKopocTh oopa30Bpanna 2,3-uMeTHIOYTaHa, ee — 

Pron) mokasaxa'sia puc. 1. Kex ?2nmerun6yrena.}, Iv — 2d sumernatyresa- (tp 

 BHAHO u3 puc. 1, cKopoctTH 06- pA? 

_ pa3soBpaHua  2,3-quMeTHIOyTe- 

_ Ha-l (KpuBas ///) u 2,3-quMeTHI6yTeHa-2 (KpuBan /V) B OOOMX CNMpTax NOCTO- 
AHHbI, XOTA HM pa3/IMUHbI, COOTHOWeHHe CKOpOCTel TakxKe OCTaeTCH MOCTOAHHBIM 
(3°32) 

) B BblOpaHHbix yCOBHAX FHAPHPOBanke Avena MpoTeKaeT CTPOFO CeJIeEKTHBHO, 
’ B Moment normomlenusa OfHOro MOsA BOLOpOsa OOpasyetcs cMecb u3 62% 2,3-nu- 
| Metus6ytena-1 1 38% 2,3-quMeTuOyTeHa-2, AveH H NapaduH B kaTaNsaTe 
_ oTcyTcTByloT. B mpotecce NOrsouleHuA BTOPOTO MOAA BOAOPOIa KOHMeHTPAallNA 
_ 2,3-qumetusi6yTena-1 B KaTaIM3aTe JIMHeHHO yObIBaeT H COOTBETCTBEHHO BO3pa- 

cTaeT KOHLeHTpalna 2,3-quMeTHOyTeHa. CofepKanue xe 2,3-2uMeTHIOYTeHa-2 
B KaTasIH3aTe Ip 3TOM He TOJIbKO He yOblBaeT, HO JaxKe HECKOJIbKO BO3pacTaeT 
(4a 3 — 4%). K momenty norsomeHusa 1,6 Mona Bogopoga 2,3-fuMeTHIOyTeH- | 
MOJIHOCTbIO Hcue3aeT H3 pacTBOpa H peaKUMA MpakTH4eCKH MpeKpalilaetcas. 
Octapuiniicn 2,3-qumMeTHIOyTeH-2 THApUpyeTcA KpaiHe MeJJIeHHO: BOJOpOs MNo- 

_/ rsouaetcsa co cKopoctbio | Mai/4ac. 

HesnauntebHoe yBesuuenve KoHWeHTpallun 2,3-quMeTHOyTeHa-2 B kaTaJIH- 

| 3aTe B Mpollecce NpucoeqHHeHUA BTOPOrO MOMA BOROposa MOKHO OObACHUTb 

MeJJICHHOH H30MepH3allvek 2,3-muMetTun6yTeHa-1. Jia MoATBepKAeHuA STOTO 
HpeANosoxwKennA W3yYaslOCb THAPHPOBAaHHe B AHAJOTMYHbIX YCOBHAX 2,3-uMe- 
Tum6yTeHa-1 (rT. Kum. 55,2 — 56,6°, n% 1,3902), noayyeHHoro rHpHpoBaHiem 
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2,3-mumeTusOyTaqueHa-1,3 Ha CKeJIeTHOM HUKeJIe HM BbI,eseHHOrO (ppakWuouH- 
pOBaHveM Ha KOJIOHKe. X poMaTorpaHyeCKUM METOAOM B MPHPOTOBJIEHHOM OJIe- 
(bune Opa O6Hapy2xkeHa IpuMecb 2,3-qumeTum6yTana (1%). Ha puc. 3 upezcraB- 
jleHa 3aBUCUMOCTb CocTaBa KaTamu3aTa OT TIyOuHb! THApHpoBanua. V3 puc. 3 
BUHO, YTOB Mpolecce ruspupoBanna 2,3-quMeTusOyTeH-1 AelicTBUTebHO 4acTH4- 
HO H30Mepu3yarcsA B 2,3-4uMeTuIOyTeH-2. K KOHILy peaKIMH B pacTBOpe HaKkall- 
mupaetca 20 4% 9stToro omeduna. IIpu sBcerpaxuBannn 2,3-_umeTui6yTena-1 B 
aTMoctbepe a30Ta CO CKeJIeTHLIM HHKCJICBbIM KAaTaJIM3aTOPOM, HACHIILeCHHLIM BOJO- 
poJOM, U3OMepu3alluA He HaGsIOqaacb, HO YacTb OeduHa (3%) MporuzpupoBa- 
JlaCb 3a CueT BOJOpoRa, COpPOHPOBAHHO!LO KaTAaMH3aTOpOM, 
PesyJIbTaTbl Halle paOoTbl MOKa3bIBaIOT, YTO Ha CKeJIETHOM HHKeJIeEBOM KaTa- 
JIM3aTOpe B CMpTOBOH cpefe 2,3-quMeTHIOyTaqueH THApupyerTca cTporo ce- 


p—s-0 ee 


0° G2 Of G6 08 


Puc. 2. 3aBMcHMOCTb CocTaBa KaTa- Puc. 3. SaBucuMocTb cocTaBa Ka- 
nu3aTa OT ‘KONMYeCTBa MOr1ouleHHOrO Talu3aTa OT KOJIHYECTBA TOrO- 
pomopoga. . J — 2,3-quMeTun6yTanH- weHHoro Bonopoga: J — 2,3-nH- 
eu-1,3, . -J7 — 2,3-qumetni6yTex-1, metHu6yTen-1, J7 — 2,3-qumetun- 
HII — 2,3-yumerus6ytex-2, JV — 2,3- 6ytan, 1] —2,3-nMmetTun6yTen-2. 
uMeTHIOyTaH. @—B MeTHJOBOM ; a —B MeTHJIOBOM CHpte, 6 — B 
cmupte,.6 — B 2THIOBOM CnupTe (NO, 9THJIOBOM cmupTe (10 ocH a6c- 
ocH a6ciuce — koOJM4eCTBO BOJOpORa THcc — KOIM4eCTBO BOJOpowa B 
B MOJIAX) . MOJIAX) 


JICKTHBHO: B Mpollecce NOrouleHuA NepBoro MOA BOAOpOMa OOpasyioulHecaA MO- 
HOOJepuHbI He ruzpupyrorca. [Ip atom 2,3-yumeTun6yTeu-1 u 2,3-qumMeTu6y- 
TeH-2 OOpa3yiOTCA C MOCTOAHHOM CKOPOCTbIO B COOTHOMECHHH 3 : 2. 

Ha Bropol cTaquu B MepBy1o OYepeb HM CeIEKTHBHO ruApupyetca 2,3-uMe- 
THIOyTeH-1, B Mpolecce ruApupoBaHHA HaOiOaeTCA HeE3HAYHTeJIbHaA U3OMepH- 
salud o-onepuna B B-ouepun. 2,3-quMeTunOyTeH-2, MO-BUAuMOMy, cia6o abcop- 
OupyeTca H OUeHb MeqeHHO ruazpupyetcsa. IlocmeqoBaTebHocTbh HaOsI0aeMbIx 
peakUHii TAKUM O6pa3om, O6ycuOBeHa aCOPOMMOHHBIM BbITeCHeHHeM: Ha Tlep- 
BOH CTaj[uH — MOHOOJIePHHOB JHeHOM, a Ha BTOpoH — f-omedunHa a-ouleduHOM. 

Tak Kak 2,3-uMeTHIOyTeH-1 H30MepH3yeTCA KpalHe MeJICHHO UM BbITeCHA- 
eTCA JMeHOM, OOpasoBaHHe 2,3-yMMeTHJIOyTeHa-2 MOKeT paccCMaTpHBaTbcA 
KaK Ppe3yJIbTaT IIpHCoeAHHEHHA BOMoposa K AWeHy B NomomwKeuue -1,4, ecu He 
YUHTLIBATh BOSMOXKHOCTh M3OMepH3allHu G-oecuHa B MOMeHT OOpa30BaHHA 
qo ero Jecopouun. | 


VWuctutyt opranvueckoli xumuu Tlocrynuso0 
uM. H. JI. 3ennucKkoro : 19 II 1961 
Akajemun Hayk CCCP , 


WHMTMPOBAHHAA JIMTEPATYPA 


1C. B. le6enen, A. WU. Axy6unx, JKPXO, 61, 551 (1929). 2H. B. Do- 
eTtyHneKkaa, [. B. Jio3a, B.A. KasancKxut, Was. AH CCCP, OXH, 1955, 
cmp. 863. §G Dupont, C.Paquot,; C: R:y 205, 805 1937), "©. EiGirecmne 
Nature, 180, Ne 4580, 295 (1957). 
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a 


)pOB TeTpaxJOpHAOB WHpKOHHA H radhunA B TemMepatyp- 
‘HOM HHTepBasle 300—700°. 
| lbeQiupeflenmetuve TenaonpospozHo- 
ce€TH maposB ZrClau HiCla. Tensonposoguocts ma- 
pOB Olpexemamacb MO MeTOy «rops4ueli MpOBOMOKH»: B 
aTMociepe JaHHOoroO rasa 9JIeKTpHyYeCKHM TOKOM Harpe- 
“BaeTCA TOHKAA MpPOBONOKA, COMPOTHBJeHHe KOTOPOL pH 
‘MOCTOAHHOM MOMLHOCTH TOKa 3aBHCHT OT ee TeMMepaTy- 
‘phi H, CHeEMOBATEMbHO, OT TeIMOMpOBOAHOCTH raza. 
j [H3mepeHuaA MpOBo_HIHCh C MOMOMLbIO chenMabHon 
‘ycTaHoBKu (puc. 1), cocTosliei u3 ABOMHOH Ne4qH C jI0- 
| pasieBbiIMH 610KamMu. TemnepatTypa OJIOKOB H3MepserTcsa Cc 
TIOMOMIbIO 3JIEKTPOHHOFO aBTOMATHYeCKOrO NOTeHILHOMeT- 
pa SMM-09 c naatuHopog_ueBori TepMonapow Hu pery.H- 
pyetca c TouHocTbio + 1° C. B sty neuyb nomerlaetca 
“CTeKIAHHAA AYELKa [IA H3MepeHHA TerWIONPOBOAHOCTH. 
Oua mpesctapiseT coOoli tTpyOKy H3 cTeKkua «[lupeKc» 
'auamMeTpom 5—7 mM, 0 OCH KOTOpOli HaTAHyTa myaTH- 
| HOBad MpoBosoKa AHaMeTpoM 0,05 mm. CBepxy B TpyOKy 
BIMaAH MAATHHOBHI 3eKTPOA, K KOTOPOMY IIpHBapeHa 
WeHTpaibHad mpoBooKa. Ha TpyOKy OuduAApHO HaMo- 
'TaH WdlaTHHOBbIli TEPMOMeTP COMPOTHBJIeHHA JIA onpe- 
_eneHHA TeMMepaTypbl cTeHOK TpyOKH. Huxuaa uactp 
TpyOKH cnasHa c 6oee WIHPpOKOH TpyOKOH WHaMeTpOM 
12—15 mm. B net HaxOJNTCA WeHTpHpyoulHH rpy3suk u 
| TOKONO_BOAAMIAA Mpy2xHHKa. B HMxKHIOIO YaCTb 9TOH 
| TpyOKH BNaAH NaTHHOBbIli QIeKTpO, a COoKy Npunasn 


okxane Akanemun Hayk CCCP 


XHMH Al 


B. H. WHPEJIBHHKOB, JI. H. KOMHCCAPOBA u axanemux BUKT. H. CNHUbIH 


TEMJIONPOBOMHOCTb HW BASKQCTb MAPOB TETPAXJIOPH OB 
WHMPKOHHA WH TA®HYA B HHTEPBAJIE TEMMEPATYP 300—700° 


Jina paspaO6orku HOBBIX MeTOAOB pa3yeneHns TeTpaxJIOPHOB WHPKOHHA A 
Tapuua HeOOXOJHMO 3HaHHe KOHCTaHT, XapaKTepH3yIOWlNX Mpomecchl MOeKy- 
MAPHOFO Mepenoca, TakKUX, KaK BASKOCTb Mapa, eFO TeMJOMpPOBOAHOCTb, TeM0- 
icofepKaHve 4 Ap. Hamu Obiiu onpeyzeueHbt TenMOMpOBOAHOCTh WH BASKOCTb Ma- 


Puc. 1, Cxema ycTaHos- 
KH Id onpeqeneHua 
TENJONPOBOAHOCTH Ma- 
pOB TETPaxMOPHLOB WHp- 
KOHHA HW rapuns. 1, 2 — 
mopaseppie 6OKH, 3 — 
sueHkKa, 4— OTBOX A4elI- 
KH co wundom, 5 — 
TEPMOMETP COMPOTHB.Je- 
HHA, 6—rpy3sukK Cc 


WeHTpaTopamu, * 7 — 
WpyXHHa H3 THaTHHO- 
BLIX  IpOBONOK, 8& — 


3IEKTPORBOR 


“OTBOA AIA 3anomHeHHA AueliKH ucceqyeMbIM rasoM, Temmepatypa WiaTHHO- 
BOM MpOBOMOKM onpefesneTCA MO ee CONPOTHBJeHHIO, WIA STO We MpMe- 
HAeTCA CxXeMa MOCTa. OJHUM H3 ero Tied ABMIAeTCA TIaTHHOBaA MpPOBOOKA. 
Kpome Toro, compoTHBsieHHe HUTH TakKe PacCuHTbIBaeTCA M0 3akOHy Oma. 
B npouecce onbita MpOBoyuTcA H3MepeHHe CONPOTHBeHHA MiaTHHOBO HATH 
HW TePMOMeTpa COMPOTHBeEHHA IIpH KOMHATHOH TeMIepaType HM CTposATCH coorT- 
BeTCTBYIOUHe rpatbHKH 3aBHCHMOCTH HX COMPOTHBJeHHH OT TemMlepatypbl. Sa- 
TeM Auelika MOMelLaeTCA B edb H MpOBOAATCA H3MepeHHA 3aBHCHMOCTH Mepelia- 
la TeMniepatyp Mex Ay MlaTHHOBOM MpOBOMOKOH M CTeHKaMH TpyOKH OT MONLHOCTH 
TOKa, HarpeBaloulero MpOBOMOKYy pH pasHbIxX TemMMepaTypax CTeHOK B BakyyMe 
(10-3 mM pr. crt.) 4 B cyxom Bogopoge. Ilocie aToro AYeHKa 3anOmHAeTCA M0- 
‘POWIKOM TeTpaxJIOpHa WHpKOHHA WIM rapHHA, OTKAYHBaeTCA NO aBJIeHuA 
10-3 wm pr. cr., 3amaMBaeTca H CHOBa MoMellaeTca B Tewb. Temnepatypa HHxK- 
' Hero 60Ka ZoBogzuTcA WO 300—320°. JlaBnenve mapa TeTpaxsopHga MpH STON: 
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TemMepatype MpHMepHo paBHO 0,75 aTM., MpH¥eM TEMMONPOBOAHOCTb Hapa 


He 3aBCUT OT JaBlenus. Temnepatypa BepxHero 610Ka MeHaeTcA oT 300 OlP 


500°. M3mepenua mpoBosaTcs CileqyIouluM O6pasom: Mp 3a]\aHHOW TeMMepatype 
CTeHOK aMMYyJIbI H3MeHAIOT TeMMepaTypy WeHTpaJIbHOH HATH HM USMepAIOT Pacxo- 
JlyeMy!o MOULHOCTh TOKa. OnpejeseHHA TpOBOAATCA B Mpeneme TeMMepatyp CTe- 
HOK oT 350 no 500°. Ilo pesybTaTaM H3MepeHHA CTPOAT rpapUKu 3aBMCHMOCTH 
W or AT npv 3aqaHHbIx TeMMepaTypax CTeHOK aMIlyJIbI H 3aBHCHMOCTb W or 
TeMMlepaTypbl CTeHOK mpH nocTtoaHHoM AT == 20 . TemsionpoBoqHocTb Mapa 
TeTpaxmopufa paccuuTbIBaloT NO dopmyuje (57) 
__ Ar (We — Wo) 


Va Wi—Wo ’ 


re Ai — TeMMOMpPOBOAHOCTS BOAOpOa IipH WaHHOU Temnepatype, Wo, W1, We — 
MOUHOCTb, 3aTpayHBaeMas Ha MoyyeHve Nepenaga Temnepatyp B 20° B Bakyy- 
Me, B BOMOpoye HW Napax TeTpaxMOpuya, COOTBETCTBEHHO. 


TaoOauima 1 Ta6aunma 2 
SaBHCHMOCTh KoOspPuUHeHTAa SaBHCHMOCTbh KOSPPuuHeHTAa 
TenmonpoBogzHocTH napow ZrCl, u HfCly BA3KocTH NapoB ZrCl4 u HfCly 
OT TeMMepaTypbI OT TemlepaTypbl 
4-105 Kkan/em-ceK-rpay 7-10? nya3 
T-pav °C Seance a oa ee T-pa, °C ; 
ZrCl, HiCl, ZrCl, Hicl, 
300 4,31 3,67 300 1970 2680 
350 4,87 3,99 400 2265 3060 
400 5,43 4,26 500 2640 3905 
450 5,96 4,58 600 2970 3870 
500 6,35 4,89 700 3230 4150 


Tlomyuenuble pesybTaTbl MpeAcTaBJeHbi B Tab. 1 u Ha puc. 2. Koadppunuen- 

TbI TEIMJIONPOBOAHOCTH NapOB TeTpaxJIOPHAOB WHPKOHHA HW rapHuA, Kak H cule- 
JOBaslO OKHAaTb, YBeHYMBAIOTCA C MOBbILIeHHeM TeMMepaTypbl. ITa 3aBHcH- 
MOCTb BbipavKaeTcA MpAMOH MHHHeH. Tenmonposog- 

xonfem-cex-2000 HocTb nlapos ZrCla Gobuie, vem napoB HfiCla, npu- 


yeM C MOBbILeHHeM Temiepatyppbi oT 300 go 500° sto 
Zrll, pasiMuve yBelMuMBaetcaA. Tak, npu 300° Kosppuny- 
eHTbI TelompoBogqHocTH ZrCla u HiCla paBuel, coor- 
BeTCTBeHHO, 4,31 -10° u 3,67 -10°, mpu 500° onu co- 

OTE. cTaBaoT 6,35 -10° u 4,89 -10® kan/cm-cexk -rpag. 


HFCL, 2,O0npenqenenHuve BASKOCTH NaposB 

ZrCla uw HiCla. Basxocts napos TeTpaxopHgoB onpe- 

bo ape «Ss: ALAC TO MeTORy McTeyeHHA Mapa yepes KamMa- 

500 34 

Jap (°,*). KosddunvenT BA3KOCTH paccyHTLIBamH 110 

Puc. 2. 3asucumocts ten-  OpMywie Tanena — Ilyaselina Ha ocHOBaHMH cieyt0- 

JONPOBOMHOCTH TapoB TeT- WJHX BeJIM4HH, YCTAHOBJICHHbIX SKCHepUMeHTaJIbHO: 

PaxTOPHAOB WMPKOHHA H jaBeHHA Tapa Ha BXofe H BbIXOfe KallMapa, 

raul oT TeMneparypel accel MpoTeKalolllero 3a W3BeCTHOe BPeMA yepes Ka- 

; NMap Mapa WM WapaMeTpoB Kanuaapa. it 

Jina M3Mepenuii NpMMeHaM npwOop, KoTOppIi u306paxKeH Ha puc. 3. OH 

COCTOMT H3 ABYXC€KUMOHHON Med C HUKeJeBLIM VM JOpaseBbIM 610KaMH; TeMIe- 

paTypy HMKewleBoro OM0Ka M3MepsAIOT HM peryMpyloT B MHTepBane TemMepaTyp 

350—700° c¢ Tounoctpio + 1,5° aneKTpOHHEIM aBTOMaTHueCcKUM MOTeHILMOMeT- 

pom SIIB-2. Temnepatypy ytopanesoro 610Ka u3MepsIoT X POMeJIb-aJIIOMeJIEBOH 

TepMonapou Cc TMoTenwMometpom III] u peryaupytor oco6ol cuctemoli TepmMopery- 

JIMpOBaHHA C TOU“HOCTHIO + 0,3°, B HHTepBane 250—350°. B meub BcTaBAAIOT 
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fad 
or 


gol 


| 


4)eBapleBy!o aMMyJly C NpHNaAHHbIM K Hell KaNMAAAPOM, HanomHeHHYy10 CBexe- 

SO30rHAHHBIM TeTpaxJIOPHAOM WHPKOHMA WIM rapuua. AMnysa uMeer cnennaub- 
HbIH KapMaH Aid TepMOmapbl. Payuyc Kalluaapa ompepensetca c TOUHOCTHIO 
+ 0,003 mM tyTem usMepeHua Ha KOMMapaTope AMI CTONOUKa pTyTH B Kanua- 
MxApe WM BSBeIMBaHHeM PTyTH Ha aHaJINTH- 


Vismepenua npoBogatca caeqyioulum 

Opasom. AMiy.1y 3anomHaloT MOpouIKOM 

(BexkeBOSOrHaHHOrO TeTpaxsOpuya IMpKO- 
HUA WIM rapHuA mpuMepHo ua */, oOpe- 

|Ma WM OTBOg 3anauBaior, noce yero amny- 
ay B3BelMBaIoT. B KapMaH aMiyJIbI BCTaB- 

WIAIOT TepMOllapy, H BCA aMMyma moMe- 

miaeTcA B HarpeTyio JO 3ayaHHbIxX TeMIe- “st eae 

| ee O10KOB Meub, DEY eR SD oy uPncea: CxeMa ycTaHOBKH JIA Onpeyeste- 
OMelLaloT B HHKeJIeBbIM, a OaNNOH —B yng BASKOCTH Tapa TeTpaxiOpHoOB WHp- 

Hiopasespii 610K. B neun ammyvly Bbigep- Konna urabuua. 1 — uuKenespii 6a0K, 

QKUBaIOT B TeyeHHe S—10 muu., nocne yero 2? — ia rep “60K, 3 — kepamuue- 

ee BLIHHMAIOT, OXJIaxKaioT, B3BeuIMBaloT H, “°° ne ahs ca hee ca aa 
@KMM OOpa30M, H3MepAIOT KO IHYeCTBO 

TeTpaxOpHya, Mpowlemuero yepes Kanus- 

miap. JJaBmenve mapa TeTpaxl0puya BHYTPH aMIlyJIbI OMpeyeA10T Ha’ OCHOBAHHH 

‘Temnepatypbl c moMombio ypaBHeHul (°): 

Ng Prnc=— 2? + 11,766 gna ZrCly w 1g Puw =— pe + 11,712 ana HEC. 


Tipu 9Tom Temnepatypa mropaseBoro 60Ka Mo_Oupaetca TAKUM O6pa30M, 4TOOBI 
\@aBlleHve BHYTPH aMMyJIbI paBHaAoch 200 MM pTyTHOro cTom6a. Koadpuivert 
i BASKOCTH Mapa pH AaHHoli TeMMepatype Ka- 


olen. 
a" e'eee sees sees sssorPeossosesese 


WLLL SEL LLL 
TTT a 


Mee ee eee sentesteeteusesereceeee 


tah MWApa paccuuTbIBaeTCA M10 (OpMyvle, BKJIIO- 
| pe yaiolleH MOmpaBKy Ha pacuiMpeHve ra3a B 
| 3500 HFCL, Kanna pe: 2 

S| Hin Sica om 

 “& 3000 8ML apo 

; ES 2rch = Pe fF — paguyc KanuanApa, pi — RaBrenue 


2500+ B aMUlyuJle, P2 — aTMOciepHoe AaBJeHHe,.T — 
Bpema onbita, M — norepx Beca ammyvIbl, 
L — qamua Kanussapa, p — MWuIOTHOCT Tapa 
: B Kallusuisape pH WaBleHuH HK TeMMepaType 
'Puc."4. 3aBucuMocT BaAsKOCTH napos KaMHWIApa, BbIYMCMAIOT C MOMOLIbIO ra3OBbIXx 
TeTpaXxJOPUAOB WHpKOHHA HW rapHvA 3aKOHOB, UpesnONarand Nap HeaJIbHbIM ra3oM, 
cea CPATypEl WIA JaHHOrO JaBJIeHUA HM TeMMepaTypbl Takoe 
3 peqmomowKeHve BMOMHe WOmycTHmMo. M3mepe- 
“HMA;MpOBOAMIMCh B HHTepBasie 300—700°. Mx pesybTaTbl MpescTabwenbl B 
'Ta6. 2 u Ha puc. 4. 

Kospunventsl BASKOCTH B HCCJIeOBaHHOM MHTepBasle TeMMepaTyp HM3Me- 
HAIOTCA MIpPAMO MpOMOpUHOHaIbHO TeMMepaType, UpWyeM BASKOCTb MapOB 
HiCla Heckombko mpesocxoguT BaskocTb mapoB ZrCla. Tak, HanpuMep, "pH 
500°C yzrc1, = 2640-1077 =myas, NHicl, COCTaBJIAeT 3505-1077 nya3s. Cue- 
AyeT oTMeTuTb, uTO BaAsKOcTs mapoB HiCla yBeanunBaeTcA C MOBbIIMeHMeM TeM- 
NepaTypbl HeECKOJIbKO B OOJIbUel CTeMeHH MO CpaBHeHHIO C ZrGla. 


Mockosckuii rocyJapcTBeHHblii yHHBepCHTeT Mocrynuno 
; um. M. B. JlomoHocoBa 28 IV 1961 
| Nee LIMTHPOBAHHAA JIATEPATYPA 
i Womsalceanu, S$. Bojin, C. R., 243,.237 (1956). *A.M. Lankwn, 
A.M. Mapkesuu, JK®X, 32) 116 (1958). 37. Trautz; W.Weizel, Ann. 
Pp ys., 78, 305 (1925). *4A.O. Rankin, — Proc. Roy. Soc., A88, 575 - (1918). 
A.A. Palko, A.D. Rion, D. W. Kuhn, J. phys. Chem., 62, 319 (1958). 
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Jloksagn Akaygemun nayr CCCP 
1961. Tom 139, N 6 


PH3HYECKAA XHMH 91 


d. C. BOBOBHY, C. M. KBMTKO u B. B. MEPEKAJIMH 


HCCJIEMOBAHHE CTPOEHUS MPOHSBOJHBIX 
HH TPOAMHHO-BYTAQHEHA METOAOM KOMBUHALHWOHHOTO 
. PACCEAHHNA CBETA 


(ITpedcmaseaexno axademuxom A. H. Tepexnunoim 23 III 1961) 


PaBHOBeCHy!0 CMeCb Ke€THMHHHO-SHAMUHHbIX TayTOMepoB 


NO: R’ NO, Re 
y | fh ) 
RN CH = G—-CHi—c ZaRN = Ch CH GhigC (Ly } 
A ‘\ | 
R’” R” 
M60 HMelOT CTpOeHHe 
pu 7 
nie a a ee 
NS (R=CH,,CgHy; R, R"=NO), CN, H) 


XapaKkTepu3yrolleecA IMKJIOM C BHYTPHMOJIeKyJAPHOH BOOPOAHOM CBASbIO. } 
Jlanuble XAMMYeCKOrO 9KCHepHMeHTa CKOpee COBMECTHMEI C NOCeqHeH CTpyKTyp- | 
HOK dopmMyvio#. Ja oOfHOSHauHOrO H HaylexKHOrO BbIOOpa MexKAy STHMM JByMA 
BOSMOXKHOCTAMH H JIA yCTaHOBJIeHHA OCOOeCHHOCTeli COMpAKeHHA HW pactipeze- | 
JIGHHA 3JIEKTPOHHBIX IJIOTHOCTeH B paCCMaTPHBaeMbIX MOJIEKY aX Mbl IIpHBJIeK IH. 
MeTO, CI@KTPOB KOMOHHAHOHHOTO paccenHHa. 

Kak HB pexkHUX paborax (?, 3), BelllecTBa paCTBOPAJIHCb B alleTOHe H Mepoli 
HHTCHCHBHOCTH CJIY2KHJIO OTHOLWeHHe HHTCHCHBHOCTH H3MepAeMOH JIMHMM K JIH- 
HUH aleToHa (~ 1710 cm). Muorne u3 BelllecTB, cofep2Kalllux (peHHJIbHbIe Apa, 
HMeJIM CHJIbHYIO *KeJITYIO OKpacky. OHM HcCeqOBaHCb B CH/IbHO pa30aBuJleH- 
HbIX pacTBopax (10~* -- 107% m/n). Camo mogyueHve cieKTpOB Mp CTOMb HH3- 
KMX KOHICHTpalWAX CTaJO BOSMOXKHBIM OlaroyapA ABJIEHHIO ONTHYeCKOrO pe- 
30HaHCa (ONM30CTb BO36y2xKTalolleH JIMHHM K MOMOCaM MOFIOWeHHA MOvIeKy.1). 
B Apyrax cjyyaaxX cocTaBlaHcb OOee KOHICHTPHpOBaHHble pacTBOpbi 
(Nie —- 10° m/n). SkcnepHMenTabHad ycTaHoBKa Taka Ke, KaK MH B paboTax 
(°, °). PesyTatbi mpoBeqeHHOroO uccAeqOBaHHA coOpaHbl B TaGa. 1. 

OjHa XapakTepHad OCOGeHHOCT CeKTPOB HUTPOaMHHObyTaqMeHoB (I — IX) 
3aKJ04UdaeTCA B TOM, 4TO B OOacTH ~ 1310 — 1390 cm Ha6sogatoTca Be JIM- 
HHH BMeCTO OHO, KOTOpble, 6e3yCMOBHO, OTHOCATCA K paciilenJIeHHOMy MOJHO- 
CHMMCTPHYHOMY BaJIeHTHOMY KOWIeOaHHio HUTpO-rpynubl. BemectsBa (VI u VIII), 
BePOATHO, He ABJIAIOTCA HCKJIIOUeHHeM: MO BHAY CNe€KTpOB HYKHO C4UHTATb, 4TO 
COOTBETCTBYIOILHe KOMMOHEHTH, OyLy4H OJIM3KO pacnOsOKeHHbIMH pyr K Apy- 
ry, He paspemienbt npHOopom. Ilo cyMMapHoit HHTeHCHBHOCTH OGe paccMaTpH- 


BaeMbl€ JIMHHM, KaK IIpaBHIO, 3HAYHTeIbHO MpeBOCXOAAT BCe OCTaMbHbIe B 
cileKTpe. 


IIpumeyatetbHa, Janee, HH3KAaX HHTeCHCHBHOCTD KOmeOaHHit JBOHHOH CBA3H 


C =C Bo sBcex MOJeKy aX, 3a HCKHO¥eHHeM (VII) u (IX), BemeqcTBHe 4ero 
1392 


Ta6amuna i 


Uactorst u Kos PHuHeHTH HHTeHCHBHOCTH WHHHii 


CoezuHenne 


XI 


y XII 
XI 
_ XIV 


0 
H,C—NH—CH=C—C7% 
Bi: 
NO, 
COOC.H 
aN -CH=C-CH—-C”’ 
l \Ncn 
NO» 
CN 
H,<C—NH—CH=C—CH=c¢ 
\Ncn 
NO, 
we 
rie. NH—CH=C—C7 
| H 
NO» 
COOC.H; 
fee Ni-—CH=C—CH=C7 
\Ncn 
NO> 
JN 
HsC;—NH—CH=C—CH=C¢ 
l CN 
NO; 
Fg “NH--CH=C—CH=CH—NO, 
| 
NO; 


HsCg—NH—CH=C—CH=N—C,Hs 


| 
NO: 
H;sCs—NH—CH =CH—CH =N—C,Hs 


H;sC,.—CHs 


H;Cg—NH—C,H; 


iO 
HsCe—NH—C@ 

CH, 
H;C,—CH SS N—C.H; 


H;C,g—C=C—C,Hs5 


—NO, 
—NO, 5 £8. 
HOJIHOCHMM, eae haat ice Sezce 
KOeOaHua kKouvie- Koe0aHHa 7 eS 
6aHua 
13251-1350] 1500 — 1610 
(1,3-40,2) | (0,25) (0,1) 
1315+1340] 1490 —— 1655 
131541325] 1490 — ? 
(12) (~0,2) 
1320+-1390] 1500 1585 1640 
(4,0-+-4,8) | (6) (11) (1,6) 
1310+1340| 1490 | 1550+-1595 ? 
(50+50) | (17) |. (46+17) 
1320 1480 | 152044580 2 
(95) (6) (12-1-42.5) 
131544350}  ? 1590 4615 
(60-90) (80) (90) 
1345 4500 | 1555+-4580 ? 
(140) (46) | (60-+65) 
puke — | 155544590 | 1655 
(75-145) (20) 
a. 25: 1585---1605 — 
(0,02—0,03) 
— —_ 4600 oo 
(0,36) 
— — 1530-+-1590 — 
(0,08-0, 25) 
— — 4595 = 
(~3,6) | 
— — 1590 
(2,8) | 


} * B cnekTpax mpoaBaiotes cabbie HHUH Cc YacToTamH 1540 — 1590 cm—*. : 
** B cnekTpax CHJbHO aKTHBUPOBaHbI KOMeOaHHA KOMbILAa Cc YactoTOK — 1500 cm7?. 


- COOTBETCTBYIOULYIO MOMOCY yLalOCb 3aperHCTPUpOBaTb TOJIbKO B CJlyyae HaHMe- 
Hee OKpallieHHbIxX pacTsopos (MouekyabI I, II u IV). To xe caMoe HaGJoqaeTcA 
“W Wia Kone6anul cpi3su C=N B (II, HI, Vu VI). 
SacuyKuBaer crietiMasbHOrO BHHMAHHA H TOT (akT, YTO B CHeKTpax aJuda- 
JHyecKux Moviekyu (I — III) oOnapy2xuBaloTcA MH C YaCTOTaMH, MoMaato- 
IHMH B HEOOLMHYy10 JIA TAKUX MOvIeKyI OOMacTb (1540 wu 1590 cm 1). XoTA HH- 
TCHCHBHOCTb 3THX JIMHHii CPaBHHTeIbHO HeBeIHKa, HO K OO€pTOHAM HIM CocTaB- 
HBIM KONeOaHHAM OTHeCTH HX, Ge3syCJIOBHO, HeJIb3A. OUYeHb BO3MOXKHO, TO 
“aHaNOrM4Hble JMHHH MpOABJIAIOTCH HM B CIleKTpaX apOMaTHYeCKMX MpOK3sBoA- 
] HbIX, Haylaraich Ha 3HayHTebHO Oosce HHTEHCHBHOe AHTHCHMMETPHYHOE KOue- 
_ OaHve 6eH30bHOrO KOVIbILa. 


1) 
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Bea COBOKYMHOCTh CeaHHbIX HaOs0,eHu YJOBNeTBOPUTeIbHEIM o6pa30M 
corjacyeTca CO CTpyKTypHO opmyson (*) HUTpoaMuHooyTaqHveHos. JlelicTBu- 
TeIbHO, BHYTPUMOVIeKyJIAPHad BOAOPOLHAA CBASb MOAT ObITh IPHYMHOM pac- 
ULeMIeCHHA MOMHOCHMMeTPHYHOrO KOvIeOaHHA HHTPO-rpyMnbl. Kome6aHHAM We- 
CTHUJI@HHOFO ILMKs1a C BOLOPOAHOM CBASbIO ECTECTBEHHO MpHMNHCaTb ciaOble JH- 
uuu c yacrotamu 1540 u 1590 cm~}, ymomanyTble Bbute *. MoxxHo ceOe TakxKe 
IpecTaBUTb, YTO B TaKOM IMKJIe BolHad CBA3b C =C B 3HauHTeJIbHOH CTe- 
HeHH yTpayvBaeT XapaKTepHCTHYHOCTb, 4eM H OOBACHAeTCA HU3KOe 3HAUeCHHE 
Kosppunventa /cac AA 3TOFO KOMeOAHHA B OOMbIIMHCTBE CMeKTPOB. Pe3koe 
yBemugeHve Toro xe Kosdpunventa B (IX), OVeBHAHO, BbISBaHO OTCYTCTBHEM 
BO3MOXKHOCTH OOpasOBaHHA BOJOPOAHOH CBA3H paccMaTpMBaeMOro THMa, a B 
(VII) — cuabHbiM BAHAHHeM OoKOBOH Wem CompaxKeHHA. Hakone, oOulee pes- 
KOe yCHuleHHe BCeX KOJe6aHHii, HM B YaCTHOCTH OTHOCALIMXCA K HUTpO-rpyiile, 
B APOMATHYeCKHX MIpOM3BOAHEIX, 10 CpaBHeHHIO C aMcaTHyecKUMM, O3HayaeT 
BKIOUeHHe OeCH30/IbHOrO KO/IbIla Yepe3 HMHHHO-rpynlly B COMNpAXeHHbIM WKN 
mo cxeme 


B stoi CBA3M BOSHUKaeT BOMpOC: B KaKOH Mepe HMHHHO-rpylina BooOUle cno- 
coOHa ObITb «IPOBOXHHKOM» B IlelH COMps:KeHHbIX CBA3eCH? B HeqaBHO MOABHB- 
uieiica paOote Woppiruna wu Anaynue (*) noKa3aHo, 4uTo MocTukK NH movuoctpio 
He pa300ulaeT PeHHJIbHbIe Apa H HeKOTOPble TpyMMbl B Mapa-NO/O*KeHHH. 
Bmecte c TeM pyre rpylnbl 4 aTOMbI, HampHMep CHa, O, S, cutyakaT Oapbepom, 
IpeMATCTBYIOWLAM cCoOrpsaxKeHHIO. Ilo MHeHHIO WHTHpOBaHHbIX BbIIe aBTOpPOB, 
mMocTHK NH urpaeT cyllecTBeHHY!10 pOwIb B BO3OyKJ@HHOM COCTOAHHH MOJeKyJI. 

Mol, B CBOIO OYepedb, MpOBeIH H3MepeHHA B CIeKTpaX CpaBHUTeJIbHO MpOcTbIx 
MOJI€KYJI C HMHHHO-rpynmamu (Taba. 1, XI u XII). Tyga 2xe BKmO¥eHbI pesyJIb- 
TaTbl, OTHOCAILHeCA K H30MMpOBaHHOMy (beHHIbHOMy AApy (X) UM K MeHHJIbHBIM 
AlpaM, 3aBeQOMO COMpAxKeHHbIM Cc MoMolbIO cBa3seh C =N (XIII) u C=C 
(XIV). Hawa qaHHble npakTHyecKH B TOYHOCTH MO OOUIMM MOJIeKyJ1aM COBIIa- 
AaioT Cc OMYyOHKOBaHHEIMH B (4). JlevicTBHTeIbHO, OKa3bIBaeTCH, 4TO HMHHHO- 
rpyitla 4acTHuHO OaronpuAaTcTByeT conpsaxKeHHIO. Bpay JM, OMHAKO, OTBET- 
CTBCHHBIMH 3a 9TO HYXKXHO CYMTATb TOJIbKO BO3OyYKeCHHble COCTOAHHA MOWIeKy J. 
Kak BUHO u3 Taba. 1, MpakTH4yecKM BO BCeX CAy4aAX YaCTOTHI MOJIHOCHMMET- 
puuHoro KOeOaHHA HUTPO-rpynnbl HMeloT HH3KHe 3HaYeHHA. ITO TOKa3bIBaeT 
BIIMAHHe COMPAKeCHHA HW Ha HOPMaJIbHble COCTOAHHA MOJIeKYJI; MOITOMY BbIBOAbI 
aBTopos (*) He HOCAT YHHBepcabHOoro XapakTepa. 

SaMeTHM, B 3aKJO“eHHe, 4TO IPHYHMHOM pacileneHHA KOeOaHHA HUTPO- 
rpyllbl, MOMHMO BHYTPeHHeH, MOXeT ObITb HM BHELWIHAA BOROPOAHAA CBA3b, 
a TakxKe pezoHanc Mepmu. M3BecTHo, uTo HMeHHO MOCAeQHUM OOCTOATEJIbCTBOM 
OObACHAeTCA AHANOPHUHOe ABJeHHe B CNeKTpax HUTpOMapadunos (*). OnHaKo 
MIpOBeeHHble HAMM OMBbITbI MO3BONAIOT OTBeEPrHyTb BHeIHIOIO BOOpOsHy10 
CBH3b, KaK BO3MOXKHYIO IPpHYHHyY pacCMaTpHBaeMOro pacilleneHHA. OFIbITHI 
3aKJOUAJIHCh B UCCIEOBaHHH KOHUCHTPalHOHHOH 3aBHCHMOCTH OTHOCHTeJIbHOM 
HHTCHCHBHOCTM KOMMNOHeHT paciienenuA. J[ia UccmeqoBaHuA OpasicA HacbI- 
UkeHHBIM pacTBop MOseKyJ I B alleTOHe, KOTOPbIH NocueqOBaTeIbHO pasOaBJAsICA 
HEHTPaJIbHbIM paCTBOPUTeeM — YeTHIPeXXJOPHCTLIM yraepoyzom. Hukakoro 
NlepepaciipeyesieHHA MHTeHCHBHOCTell B CIe€KTpe MpH 3TOM He HaOulofasiocb. 


* 
He ucKkmoueno » OLHAKO, 4YTO 9TH JIMHHH OTHOCATCA K PacuienJICHHbIM KOMMOHEHTaM aHTH- 


Bea Bee eS KoleOaHHA HHTPO-rpynnbl, HO TOrfqa HeACHa MHTepnperanua MMHUM C UACTOTOM 
~ cm7!, 
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|CaeqoBpaTeibHO, BHEUIHAA BOOpOsHadA CBA3b Me?Ky CaMHMM Movlekyviamu I, 
1) TaK2%Ke MexKy HAMM WM MOJeKyJIaMM alleTOHa He OOpasyeTca. 

CoBeplieHHO OJHO3SHayHOe pellieHve BOMpOCca, BbISBaHO JIM pacillenmeHHve pac- 

(MaTPHBaeMOro KOWeOaHvA OOpas0BaHHeM BHYTPeHHeH BOAOPOAHOH CBASH HIM 

; | aaa @MepMU, MO*KHO NOT, H3y"aA BaJleHTHOe KONeOaHHe rpynnbl 


s [locrynuno 

ha 23 Il 1961 

% 

ie 

tb WHTHPOBAHHASA JIATEPATYPA 

1 1¢. M. Keputxo, B.B.Ilepexkanun, )KOX, 31 (1961); C. M. KButko, 

mebeilepekantun, KIX, 34 (1961). *8H. C Bboo6Oosn4, B. B. Tepe xa- 

jn HH, JLAH,121, 1028 (1958); TAH, 127, 1239 (1959); CrpyxtypHaa xumua, 1, 3, 313 (1930). 

ma. Ga blooOBK4, B. B.Ilepexanun, A. C.Conosa, JAH, 134, 1083 

41960). hei. Wl op mmr 4H, Sui ee Ana) vate; KOX, 34, 2299 (1960). 
K. Konappayw, Cnexrpp Kom6uHaunonnoro pacceanusa, VI, 1952, crp. 251—253. 
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Jloxnayp AkaflemMunm Hayk CCCP 
1961. Tom 139, Ne 6 


PHBHYECKAAH XHMHF 


M. H. BAPrA®THK, H. H. MOMCEEB u 4aeH-Koppecnonjent AH CCCP 4. K. CbIPKME | 


KHHETHKA OKHCJIEHH A WAKJIOFEKCEHA COJISMH | 
NAJWJIAIWA B BOAHbIX PACTBOPAX 


Hamu MccJIeqOBaHa KHHeETHKa OKMCJICEHHA IWMKWIOreKceHa B WHKIOrekKCaHOHw 


COMAMH MamayMa B BOJHBIX pacTBOpax B HHTepBasle Temnlepatyp oT 7,0 to 
30,3° C. [pu orcyTcTBHW OKMCIMTeEIA 9Ta peaKUMA NpOTeKaeT NO ypaBHeHHio (7) 


CeHio + PdCly + HzO = CHO + Pd + 2HCI. (1) ¥ 


Uccuieqopanne 9TOH peakIHH B yCJIOBHAX, KOra BbINayaeT MeTaJJIH4eCKHH Wad | 
Jlayuli W MeHAeTCA KOHMeHTpauna HOoHOB H* u Cl”, cBaA3aHO CO 3HaUHMTeJIbHBIMH | 
TpyaHoctamu. Ilostomy H3yyueHne 

6 peakiunH (1) mpoBoqusoch HaMH B | 
IIpHCyTCTBHH OKHCJIMTeIA — n-OexH- | 
30XHHOHA (7), ObICTPO OKHCAAIOINero | 
OOpa3yloulHecA aTOMbl Nawwaqua oO | 
y paBHeHH10 


Pd + CgH4O2 + 2HC!I = PdCl, + 
+ CoH, (OH)s. (2) | 


390 


WHA, IpoTeKarollad B pacTBope, mpel- | 
385 CTaBIAeT COOOH OKHCIeHHe WHKI0- 
HeHHio * 


CoHio +- H2O + CgHyO2 = CeHi99 + 
+ CeHs (OH)2. (3p 


B ycoBHaAX W3yueHHA KMHeETHKI 
(KOHIeHTpanHua oneduna 1,8 -10-§ — 
10 20° tad 40 MU, 2,0 10-5 r-monsa/a, xuHOoHna I, 1 -10-2— 
4,0-10°%  r-monsa/a, | XmopucToro 

Puc. 1. Usmenenue moreHijHada cucTeMbI xu- Tamaqua 0; 186107% 22,14 1055 
HOH — FHpOXHHOH B xoje Sd SEs cmbi- — p-movist/a1) peakuna (1) mporekaer 
tor. 1 —Cpgq), ae ee SIME SE am MeqleHHee peakiHu (2), 0 4eM CBHe- 
Oise UII OSS eit eg IU TeJIbCTByeT OTCYTCTBHe OOpa30BaHHsi 
MeTaJlJIMYeCKOrO MawwayquA HW MocTo- 

sucTBO pH pacTBopa B XOge omblta. TakHM o6pa30M, CKOpocTb peak- 
WHH (3) OMpeserAeTcA cKOpocTbIo peakuuu (1). CnelvanbHbiMH ONbITaMH O_o 
MOKa3aHO, 4YTO B STHX YCJIOBHAX XMHOH He BCTyMaeT B KakHe-H60 MObGouHbIe 
peak C O/lePHHOM, WMKJIOreKCaHOHOM, PHpOXHHOHOM A XJIOPHCTbIM Masiia- 
qHeM. AvanorH4uHo THIPOXHHOH He pearupyert c NepeuvcJleHHbIMH KOMMOHeHTA- 
MM peaKIMOHHOK cHcTembI. Bce sTo AOKa3bIBaeT, YTO H3MeHeEHHE KOHIL€HTp alll 
XHHOHA HM FHAPOXHHOHA O6A3aHO TOKO MpoTeKanuio peakuHii (1) Hu (2), H nO 


* 
CrenkabHbIMH OnbITaMH O_WIO MOKa3aHO, UTO BEIXON UHKAOreKCaHOoHa B yCIOBHAX, B KO— 
TOPHIX MPOBORHMOCh H3YYCHHE KHHETHKH, COcTaBxeT 93—9204 no oneuny. 
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Takum oOpa30M, cyMMapHasd peak- | 


rekceHa f-OCH3OXHHOHOM NO ypaB- | 


| 
| 


I3MCHCHHIO KOHILCHTpallM4H XHMHOHA BO BPCMCHH MOKHO OHOSHAYHO CYJMTb O CKO- 
JOCTH peakuuH (1). 

_ Kak BuyHO u3 ypaBHenua (3), KOMMYeCTBO MpopearupoBaBulero OsepuHa 
DaBHO KOJIMYeCTBY OOpasOBaBUerocA FHAPOXMHOHA. ITO NOsBONAeT CJIeHTb 
|8a XOWOM peaKIIHH, ONpeleAA KOHWeHTPawMW XHHOHA WM PHJpOXHHOHAa, Halpu- 
ep, IIyT€M U3MepeHHA OKUCIMTeIbHO-BOCCTAHOBHTeIbHOrO NOTeHIMasIa CHCTeMbI 
ews — TFAAPOXHHOH. IToT MeTos, Obi NpHMeHeH B HacTosMe padote. M3me- 
pxemMad BeMynHa NOTeHWMasla CBA3aHa C AKTHBHOCTAMHM BOCCTaHOBJIeEHHOM 
OKMCIeCHHOH (OpM ypaBHeHvem 
\Hepucta. B gocratouno pa36as- 
eHHBIX pacTBopax, Kak 9TO ObIIO 
'B HallIMX ONbITaX, OTHOWIeHHe ak- 
| THBHOCTeH MOXKHO 3€MCHHTb OTHO- 
ieHHeM KOnieHTpauui. [pu no- 
MTOAHHOM KOHI[CHTpallHH HOHOB 
®BoNOposa U3MeHeHHA NoTeHWMawa 
mlepeyaiorcA ypaBnenuem 


h RT. Cy 
iP oa — | , 4 
ae es (4) 


| 


. Jia U3MepeHui oTOupamucp 
ap 


OObl peaKWHMOHHOTO pacTBopa, 
KOTOpble pa30aBacb B 25 pa3 
AN pactsopom NaCl, conepaxa- jy), | 
mum 0,01 r-mona/a1 comsHon Kuc- f0— ee 0. TO wf RO 130-ney 
f ‘ 
wioTel. Iloreumual u3sMepsvicaA c 
Romo A _ Puce. 2. WsmMenenve siorapupmMa KkonuenTpauun 
mo eT AUOBOr gees onepuna BO pBpemenn: J — Cpoc;,= 0,13-10% 
Toro aeKTpoga tioulatbI0 25 cm”. remorse LE oC sep, = 0/22 10-8 17-04 = 

WEKTPOMOM  CpaBHeEHHA  CHY- _0,39.40-%  IV— Cpyc, = 0,47-10-9;  V— 
QKWJ HaCbIMeHHbIN KaJIOMeJIbHbI Gives, =) 4434078 
SnekTpog. M3mepenve Bevlocb 10 - ) 
-KOMIeCHCalHOHHOH cxeMe Cc KCc- , 
TiOb30BaHHeM ToTeHWuOMeTpa P-307 uM 3epKabHOrO ranpBaHoMeTpa [3C-47. 
dIpu sTom TouHocTh u3MepeHHit cocTaBmseT 3-107* B. 


' Tlpegpaputesbuble onbiTb! MoKasaM, YTO HOTeHWMa CHCTeMbI XHHOH — THJ- 


2 
bZ 4 


|POXHHOH MpaKTH4eckH He 3aBMCHT OT KOHWeHTpauMu XMOpHcTOrO NaqaqUA WK 
a onepuHa. 3nauenua norenwHa- 


x il at Creatas gla Tp MOcTOAHHOH KHCIOT- 
8 Kouwent- HOCTH MTOJIHOCTbIO COBMAadaroT 
E Ry Cc BeJIMYHMHaMH, paccuHTaHHbIMU 
ee aiid a oe 110 ypaBHeHuro (4), B mpemetax 
lean oTHomeHua C,/C,, of 1 qo 104. 
= 
: Tak Kak H3MeHeHHe TOTeHILMa- 
0 5,90 | 4,7709 0,750 Jia BO BpeMeHH OJHO3HAYHO OT- 
40 3,76 4,5752 0,755 peslemAeTca XOOM OKMCIMTeIb- 
B20 2,39. | 4,3784 0,754 HO-BOCCTAHOBHTe/IbHOH peaK- 
B30 4,52 | 4,1818 0,747 wun (3), TO MO W3MeHeHHIO 
_ 40 0,97 5, 9868 0,746 TOTeHI[Hala MOXKHO CYAUTb 06 
£50 0,62 | 5,7924 | *P—0,750:+0,005-10- H3MeHeHHM KOHIeHTpalluu Ovte- 


q (bHHa B_ OMbITe. 

' Tipumep nagenua morenuwana B xofe KMHeTHYeCKOrO OMIbITa MpHBeqeHn 
‘Ha puc. 1. Pasmwunble KpuBble OTBeYaIOT Pas/IMYHbIM KOHICHTPallHAM XJOPHCTO- 
TO namiaqua. Usmenenve KOHIeHTpalnH ouleuHa BO BpeMeHH IIpHBeeHO B 
‘adn. 1. 

| Kak Bugno v3 3TOH TAaGAMUbI, CKOPOCTh OKUCJeHHA ONeHHA MOLYHHAeTCA 
‘ypaBHeHuto mepBoro NopsAyKa MO OTHOUWIeHMIO K KOHIeHTpPallHn oneduna. Ilep- 
IBEI MOpAZOK M0 ONePUHY BbINOMHAeTCA B XOMe KHHETHYCCKUX OMIbITOB: BIWIOTb 
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no KOHBepcuit 95 — 98%. HaOmogqaemas KOHCTaHTa CKOpocTH ki He MeHseTCs 
IIpH W3MeHeHHM HayaJIbHOli KOHMeHTpanHH O/edMHAa B uHTepBane OT 1,8 107 
no 2-10-> r-mona/a. Benuunna ki He 3aBMCHT TakKe OT HaYaJIbHOH KOHIeHTpa- 
[MM XHHOHA H OT KOHUeCHTPauMH WHKOrekcaHoOHa. SHayeHuA ki HSMeHSIOTCA 
NpONOpUMOHAIbHO KOHIEHTpauMH XOpHcTOTO NMalwaqMA B Mpefewax oO 
1,3 1074 no 2,14 1073 r-moas/n (puc. 2 u 3). Takum o6pa3om, CKOpocTb peakUHH 

OKHMCJICHHA WMKJIOreKCeHa COVISM 


Ta6uuna 2 MawiayqiaA NMOAYHHAeTCA YypaBHe-| 

HMIO BTOporo NOpsAyKa — nepBoro| 

Cacia, ie, CHCl. Se Mee onedpuHy uv no PdCle. | 
r-monb/a | 1:CeK-MOTe | pmogp/n | 17*CeK—*sMOND™ Bce KHHeTHYeCKHe ONBITHI M1po-} 
BOAMIMCb B BOAHBIX pacTBopaxi} 
0,005 1,58 0; 1,64 HCIO}. C uempio ucceqoBannaly 
0,04 1,50 nee Peo BIMAHUA HOHOB BOMOPOa Ha CKO-| 
mae co ue ey pOCTb OKHCJIeHHA Obla MocTaBwie-f 


Ha cepHsA OMLITOB B KOTOPbIX§ 
KOHWeHTpanua HClOs Mensastacp oT 0,005 go 0,5 r-mona/n. PesyibTaTbl 3THX| 
ONbITOB MIpHBeseHbI B TAO. 2. 

B npucytcraun HelitpambHow comm NaClOs (Bp komnuectse of 0,01 Jo) 
1,0 r-mous/s1) pw nocTo#HHOH KOHUeHTpalHn HCO, (0,1 r-mona/n) BeaM4unHal 
KOHCTAHTbI BTOporo NopsAyKa kz OcTaeTcA 
MOCTOAHHOM. TakHM o6pa30M, CKOpOCcTb cex? 
peaKI[MH He 3aBHCHT HH OT KOHIeHTpalHu 
HOHOB BOJOpOsa, HH OT HOHHOH CHVJIbI pac- 
TBOpa. 

Hasvuve MponopuHOHaJbHOCTH Mexkyy 
CKOPOCTbIO OKHCJICHHA HW KOHICHTpalHAMH 
COM MawiaqHA U OedpuHa ABIAeTCA Nep- 
BbIM KHHETHYeCKHM MOJTBeEpKeHHeM BbI- 
cKa3aHHOro paHee MpesnomoxKeHHa (1~%) o 
TOM, 4TO peaKIHA MpOTeKaeT uepe3 OOpa- 
30BaHHe -KOMMeKca. [lomyueHHbIX HaMH 
JAHHBIX HeJOCTATOUHO, OAHAKO, AIA cyx- 
WeHUA O JeTaIbHOM MeXaHH3Me 9TOH pe- 042 06 0 4 = 18 mmf 
akuHH. Hanuave BToporo nmopsykKa, OT- {Pd Cly):10°9—> 
cyTCTBHe cojleBoro addekta H BUMAHHA 
MOHOB BOAOpoya, B YaCTHOCTH, C OMMHAa- Puc. 3. 'SaBHCHMOCTb BeH4YMHbI KOH- | 
KOBbIM YCII€XOM MOXeT ObITb COrmacoBaHO CTAHTbI CKOPOCTH NepBOrO NoprAKa ky OT | 

KOHUeHTpaunH PdCl, 

Kak C IpeMOs02%KeHHeM O TOM, 4TO JTHMH- 

THpyloluleH CTayqveh ABIAeTCA OOpasoBaHHe 
W-KOMIMIeKCa, TaK H CO CXEMOH, 10 KOTOpOH OOpa3s0BaHHe KOMMVIeKCa ABIAeTCH 
paBHOBecHON CTaqneh (pH ZonymeHun, TO K pasw<10), a nHMUTUpyeT peak- 
IKHIO paciiayt-KOMMIeKca. OTMeTuM, OJHaKO, UTO 3HaueHHA AH * =13 kkan/MOub. 
u AS*=— 3,7 9.€., BbIUHCJIEHHbIe W3 JaHHbIX MO TeMMepaTypHOl 3a- 
BHCHMOCTH ke B HHTepBasie 7,0 — 30,3° C, 61u3KH K HaGIO{aeMbIM OObIMHO: 
AJA PCaKWHH 3aMeleHHA B KOMMIeKcaxX JByBaJIeHTHOM MaTHHbI. | 
pyro Baxkublli Bonpoc, OTHOCALIMHcA K MexaHH3My peakI[HM, — Bompoc | 
06 aKTHBHOH opMme conn nanaqua. B pacrpopax PdCle, He comepxKallux Apy- | 
PX BelleCTB, CMOCOOHbIX K HOHH3alLHH C OOpa30BaHHeM Cl~-HOHOB, MOXKHO r1pey- 
NOJIOKUTh CyWeCTBOBaHHe Moviekya PdCle, ruypaTHpoBaHHbIx MoOHOB Pd?*, 
PdCl*, a rakxe PdCl. Orcyrcrsue TepMoqMHaMMYeCKHX JaHHbIX He NO3BOMAET 
TOYHO OWCHUTh KOHWEHTpallHu 9THX cbopM. KoucTauTa HecTOMKOCTH KOMMIeKca 
PdCl2~ mpu 25° (4) coctapaser 5-10-48 momp4+ 74. OTHOCHTebHO KOHCTAaHT He- 


cronKoctH actu PdCl* (Ki), PdCle (Ky), PdCl- (Ki) u PdCle- (Kivy) | 


2 Bri6op HClO4 oGbacusetcn Tem, uTo Moubl ClOy~ HaHMeHee CKJOHHBI K KOMMsIeKCOCOpa- 
OBaHHIO, 


MOXKHO MOlaraTb HUI, 4TO Ki< Ky 


| Pd"/0,00458 r-monsa/n pesko mamaer c 
_yBesH¥eHHeM KOHIeHTpamHu Cl--noHos, 
' BBOAMMBIX c NaCl. Dror xo KpHBOH Mo- 
'| eT ObITb OObACHCH H3MeHeEHHeM COOTHO- 
|| WeHHA Mexyy HOHaMH JByXBaleHTHOrTO 
|| Masaqva MpH NOBbIWeHHA KOHNeHTpPaNuH 
Cl--nonos. Hanbueiimee o6cyxxqenve 3T0- 
| FO BONpoca TpeO6yeT ONOMHUTEJIbHBIX KH- 
|| HeTHueCKHX HM TepMoyMHaMHyecKHX Hccye- 
|| JoBaHvA, KOTOpHIM OyJeT nocBaleHa oOT- 
“fleibHaa nyOmuKauua. 


Pe 


e 


i 
_ Puc. 4. 3apucumoctb slorapudMa KoncTaHTpl nep- 
» Boro nopsaka ky oT ccothowenus Cq-/Cpgli pu 


| MOcTOAHHOM KOHNeHTpaunn Pd!! (0,00458  r-mo- 


i 48/1) 
} 


MockosckHit HHCTHTyT TOHKOii 
XHMHYeCKOH TeXHOJOTHU 
uM. M. B. Jlomonocospa 


WHTHPOBAHHAA 


< Kir < Kiv. Kax eaenyer ug 


|| pc. 4, KoucTaHTa cKOpocTH MepBoro nopsxyKa mpH MocToAHHO; KOHILCHTpallHu 


10 
05 
| I] 
> 
iB 
10 
25 HEL SASS ie 
Brey 10 15 rai] 
(cv"}/ (Pa) — 
Tloctynvuo 
6 V 196} 
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Jloxxuaygn Akayemun nayk CCCP 
1961. Tom 139, Ne 6 


PH3HYECKAA XHMHA 


3. 3. BbICOLKKHH, JI. ® JHBHHY u M. B. TMOJISKOB 


BJIUAHHE PACTBOPEHHbIX ®OPMOBATEJIEM 
HA OBPA3OBAHHE CHEWHOHYECKHX AXCOPBUMOHHbIX 
CBOMCTB NOBEPXHOCTH CHJIMKATEJIEM 


(IT1pedcmaeaeno axademuxom A. A. Baaanduxnoim 2 III 1961) 


Anas pa6oT 0 nomyyeHuu chenupuyeckux agcop6exTos (?~*°) mosBoumAeT 
IPCAMOMOKATh, YTO A NOMyYeHHA CHIMKaresed C OOMbUIOH CesIeKTHBHOCTBIO 
ayCOpOMMN MO Hallepey .3aqaHHOMy BeLLeCTBY BeCbMa MepCIeKTHBHbIM ABJIAeTCA 
MeTOy, HX MOomyyeHus (*) c MOMOU[bIO pacTBOpeHHEIX opMoBaTesel. B padore (7) 
yKasbiBamocb, TO runotesa (7, °) 06 o6pa3s0BaHHH <OTMegaTKOB» MOseKYyJI op- 
MOBAaTeJIA Ha MOBEPXHOCTH CHIMKareA, OTBETCTBCHHbIX 3a aCOPOMMOHHYIO Ciie- 
ILMHYHOCTh, UMeeT BaxkHOe 3HaYeHHe IA TEOPHM aCOpOMMH, HO BOMpOc O Ha- 
JIMYHH HIM OTCYTCTBHH MosOOHOrO posa «OTMeyaTKOB» JO CHX MOp He pellieH. 

Hactosmad pa6ora nocBallleHa HCCJIeqOBAaHHIO MeXaHH3Ma OOpas0BaHHA aJl- 
COpOMUMOHHOH cmemndHuHOCTH C MOMOLMIbIO paCTBOPeHHbIX COpMoBaTeseH — 
wMa30Kpacuteseli, B uaCTHOCTH pONH TaK Ha3bIBaeMOro HeSKCTparupyemoro 
KpacuTesa — (pOpMOBaTeaA B CO3aHHH CheuMpWuHOCTH CHIMKareen. 

Hamu 6bI0 momyyeHo 3 cepHu chemudvuecKux cHumHKaretel: B I cepuu * 
pacTBOp CHJINKaTa HaTpHA IpHHBaJICA K paCTBOpy CepHOM KUCJIOTbI, K KOTOpOMy 
IIpeqBapuTeIbHO OOaBAICA KpacHTeb-tpOopMoBaTeb — MeTHIOpaHx (MO), 
3THIOpamxK (9O), mpomunopaHxK ([1O) uu MeTumpot (MP), B ocTadibHOM Mpo- 
wey pa He OTIHYaIacb OT OMMCaHHOL B (3); Bo II cepun PopMoBaTeseM OI TOJIb- 
KO MO; B ogHOM OOpa3iie MO BBogquscA B MCXOJHbIM pacTBOp KHCJIOTbI, BO BTO- 
poM — B 30J1b yepe3 4 4aca MOCJIe NOJyYeHHA, B TPeTbeM — B rvporedb mocwe 
cHHepesuca (lOrpyxeHHeM TuAporeiA B MOAKMCIeCHHbIN HaCbILeHHbI BOHbIM 
pacrBop MO) u B yeTBepTOM — B OTMBITHIM OT COE H NOJCYUIeHHbI Ha BOsAyxe 
rH[poreib; KpaCHTeJIb 9KCTparHpOBaJICA BO BCeX CyYaAX H3 CyxXOro CHMKa- 
reJist MeTAHOJIOM B almapate Coxcuieta; B III cepuu, B oTMHUMe OT IpezbIAyMeH, 
KpacuTetb (MO) ja Bcex o6pa3l0B BBOHJICA B MCXOJHbIM pacTBOp KHc- 
JIOTLI H OOpasi{bl OTMMYAIMCh OLHH OT Apyroro TeM, 4TO B HepBOM H3 HUX 9KC- 
Tpakuna MO meTaHomoM (JeKaHTalvelt) MpOW3BOANMach cpa3sy Mocie cHHepe- 
3HCa THporesAa, a B OCTAJIbHbIX — Ha pa3mH4HBIX (oT 10 no 90%) cragqHax nor- 
CYWIKH OOpasOB; OCTaTOK COJIeH OTMbIBAJICA JMCTHJIIMpOBaHHOH BOJOH, 3aTeM 
PeJIM BbICYIUMBaIHCb, JPpOOWIHCb B CTYNKe HW OTCeHBaHch dbpakunn 0,25—0,5 
a 0,5—1,0 mm, KoTopble NpHMeHAJIMCcb B aCOPOMMOHHBIX OMBbITAaX. 

Bo Bceex cayyaax MapanmedbHo c NomyyeHHeM CHhenuduyeckUx reweli B Tex 
%Ke CaMbIX YCOBHAX HM C aHaOrMyHO NocMeLyrouleH OOpadoTKOH TOTOBHIHCb 
KOHTPOJIbHble OOpasiibl CHIMKaredeH — 6e3 KpacuTevei. 

Ha renax I cepuu (puc. 1), B ycnoBuax, aHamOrM4yHbIX OMMCaHHEIM B (°, 8, *), 
Ha CileKTpopotometpe C®-5 cHsATbI H30TepMbI aCOpOWWH BCeX yeTbIPeX Kpacu- 
TeJIeH H, B COOTBETCTBHH C aHHbIMH paoor (*~*), HalieHO, YTO acop6uuA Kpacu-_ 
TevleH Ha KOHTPOJIbHBIX relax B 2—4 pa3a MeHbllle, YEM Ha COOTBETCTBYIOULNX HM 
cnemuuyeckux oGpasuax. Ha puc. 1 BuHO, YTO remb, NOMYUeHHI B NpucyT- 
cTeuH MO (a, KpuBas /), u30upaTembHO rormomaet MO, B OOpasell, MpHroToB- 
JI@HHBIM B. IpWcyTcTBuH QO (6, KpuBaa /), CcemeKTHBHO aycop6upyet 9O 
HT. 7.— BO BCeX cCuyyantx 6e3 HCKIOUeCHHA HaOsIOfaeTcH cHelmudHue- 


*# ; ts = 
B onpitax mo TO YYeHHIO WH MCCIeWOBaHuIO CBOHCTB CHMKareei I cepHH npHHHMad 
yuactue B. ®. Tamaues. 
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Kad ancopouka copMosartes. 
akT OObACHAeTCH, 10-BHMMomy, 
TeM, 4TO 3HaYMTeIbHbIe (pparMeHTbl 
} moweky1 MO u MP cosmayator 4 Mo- 
| ryT mp opMupoBanuu JaBaTp Cxon- 
‘Hble MO CTpyKType «oTMeyaTKH» Ha 
MOBePXHOCTH CHIMKareda, Tora Kak 
y 90 (IO) u MP ctpoenne mouekyu 
\pa3s1MuaeTcA B OObUIeli CTemeHH. 
aa cusmmxarenei Il u Il] cepuit 
CHATHI’ H30TepMbI afcop6unn MO, 
H30TepMbI COpOWHH apoB MeTaHowa 
B BaKYYMHOH yCTaHOBKe C BeCcaMH 
‘Max-Boua npu 20° u onpeyenenbi 
KOJMYeCTBA HESKCTParHpyeMoro Me- 
TAaHOJIOM KPpaCHTeJIH B YCJIOBHAX, 
@HaNOTHUHBIX ONMCAHHbIM B Gy 
Ha puc. 2a npeyctaBenbl THNHY- 
= M30TepMbI aycop6uun MO Ha 
OHTPOJIbHOM H CrielLHuyecKkOM reve, 
(CBHJeTeIbCTBYIOWUHe 06 H30upaTeub- 
HOCTH lormoujeHud MO cnelluduye- 
‘CKHMH OOpasilamu. Ha puc. 26 npu- 
(BeeHbI H3OTeEPMbI cCrlelludpuyecKon 
agcopOmuMu (KpHBbie H36bITOUHOH aj- 
icop6unu MO na_ cnelndpuyueckux 
‘TelaX MO CpaBHeHHIO0 C COOTBeETCTBY- 
JOULHMMH KOHTPOVIbHDBIMH) Jia reset I] 
‘CepHu; 3fecb BUHO, 4YTO coepxKa- 
Hue HeE9KCTparupyemMoro KpacHTeJA 
B 9THX OOpa3ilax (puc. 26) u3- 
MeHxAeTCA CHMOaTHO C BeJIHYHHOM 
‘CeeKTMBHOrO noriomenisa MO, 4To 
“cormacyetca c pe3sysbTaTamu, pado- 
‘tp! (*). OWHAKO BLIBOA ITHX ABTOPOB 
O TOM, 4TO JaHHbId (akT CJLyKUT 
pelllaiolluM OKasaTeJIbCTBOM acco- 
WMaTHBHOrO MeXaHH3Ma cileluduye- 
‘ckoH ajfcop6unu MouweKya MO ua 
‘TaKUX Ke HeIKCTParHpOBaHHbIX MO- 
uekymax MO B ckevleTe cHNKare- 
Jit, OUWeEBHJHO, HelpaBivieH, Kak 
“BUHO H3 CeAyroulero. 
. Bo II cepuu mb, Kak u B (°), 
eKcTparupoBamH MO u3 mosHOcTbIO 
“BHICYINeHHbIX Frevieli, BCIeCTBHE Yero 
M HaM WM yKa3aHHbIM aBTOpaM CJle- 
JOBaNO OKUMAaTb COOTBETCTBUA MEK- 
My KOHUeHTpallvel MOJIeKyJI He9K- 
cTparupyemoro MO sBuyTpH yacTHlL 
ckesleTa resid H KOHIWeHTpallHell MO- 
aexkya MO wa UX MoBepXHOCcTH, 
3KCTparMpyeMbIX MeTaHOJIOM H OCTa- 
_ BJIAIOULMX COOTBETCTBYIOINMe «OTTe- 
(ae KOTOpble oOlpeyea10T Be- 


| MutepecHo oTMmeTHTD, 
(2, kpuBan 1) MO aycop6upyetca B oOmem sayuue, vem 9O u TIO; ator 


Adcop6uur 


yTo Ha MP-rene 


M/ke: 1° 


Adcop6yua ——> 


at 2 ont dss 
4 if 2 3 Mfr-o° 
KOHUCHINDE Lis) ——~ 
Puc. 1. M30repmpt agcop6unuH KpacHTeten Ha 
cnennpuueckKHx CHAHKaretax. a — Ha MO-reve: 


{ =MOr? — 20: 2’— WO; 6 —ma 9O-rene: 

f = MOL? — 50: # =a Tl@-rene? 1] — MO; 

2—5Ons — TWOr 2 ha MP-rener Je— MO, 
9-90, 3 — HOP 4 == MP 


M/ke-10 a 


300 2 


200 


100} 


~ 

™ 

S 
T 


So 
S 
T 


——O—9-—« 
2 4 6 0 2 4 
KoHueHmpaouur 
Puc, 2. Usorepmpt ancop6unH MO ua cHanKa- 
resiax: @ — Ha cmemHcHueckom (/) H KOHTPOMb- 
Hom (2) rene II cepHu; 6 — cneunduueckan 
ancop6una wa venax I] cepa. KomnuectBo 
NeakcTparupoBpanHoro KpacHtTeaa (M/Kr - 105): 
1 — 13,5; 2 — 37,5; 8 — 1038; 4 — 1,5; e— ua 
cnemmduyeckom (/) H KOHTpOsIbHOM (2) reae III 
cepun; 2 — CnemHpHuecKad aqcopOuHa Ha remax 
III cepuu. Komnuectso HeskcTparupoBannoro 
Kpacuteta (M/xr - 105): 1 —0; 2 — 3,5; 3 — 
0,3; 4—0; 5—0,9 


~ 0 


MUMHY cHemubuueckol agcop6uuu. B III cepuu, skctparupya MO ua 
| pa3AMUHBIX .cTaquAX OOpas0BaHUA retA, Mbl MOUNT Crelupuyeckue o6- 


9 LAH, vr. 139, Ne 6 


ac 
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pasiibl (ipHMep aH Ha pHc. 28), Y KOTOpPbIX HeT HHKaKOrO COOTBeTCTBUS 
M@KLY KOMHYeCTBOM HedKCTparupyemoro H cnelupuyeckH ajcopOupyemoro 
MO (puc. 22). BpruncmteHHble Mo H30TepMaM COpOlUHH. MapoB MeTaHoula 
BeIMUMHbI YLeMbHOH MOBEPXHOCTH CHJIMKaresieH OKa3aIMCb HpakTHyeckH OM 
HakoBLiMu (790—810 m?/r), T. e. IIpH MepecueTe Ha CAMHMIly TNOBepXxX- 
HOCTH OTHOCHT@/IbHOe pacnouloxwKenve H30TepM cHelupUyeCKOH ajicopOuHH He 
usMenseTca. VintepecHo OTMeTHTb, YTO aBTOpbI paOoTbl (°°), HauHHaBiIuue 
9KCTpakUMI0 KpacuTeA MeTaHOJIOM IPH 50% BaaKHOCTH THAporedisA, B Cly4yae 
MO u 9O noayunsan OeciBeTHble, a B Cay4ae 
TO u 6ytus0paHKa 4YTb posoBaTble TeJIH. 
TakuM 06pa30M, BbIBO aBTopos (°) 06 acco- 
IlMaTHBHOM MeXaHH3Me cielluduyeckol aycopo- 
IMM lperkKqeppeMeHeH. Haim pe3yJbraTbl ut 
jlaHHble padoTet (°) TOBOpAT O TOM, 4TO BbIABH- 
HYTaA OJHUM u3 Hac (7) runoTesa 06 «oTMeyaT- 
KaX» MOJIeKyJ opMoBaTe/IA Ha CHIMKareJe, 
OTBETCTBEHHbIX 3a CleludpHyecky1o afcopoOunn, | 
ABJIAeCTCH B HaCTOSIee BpeMA Ooslee O60CHO- 
BaHHOH. 
B cBxA3u C 9THM OCOOHIN HHTepec mpHoOperTa- | 
eT BONpoc O COCTOAHHH MOvIeKyJI He9IKCTparupo- 
TD WO 180 S00 SD Sty +«~BAHHOTO KpacHTelA B Teste. B padore (°) o6Ha- | 
pee’ py2KeHo, 4TO He9KcTparupoBaHHbi MO B cpaB- 
He€HHH C paCTBOPeHHBIM HIM OObIHO agcopOupo- 
Puc. 3.  CrektTppr noraouenta BaHHbiM Ha CHHKarede MO oOsaqaeT MOBbILWeH- 
oe ae ee HOH CTOMKOCTbIO MpOTHB JelicTBHA MOLLHOFO: 
XBaUeHHOM CKemeTOM cHanKarent  YIbTpapwoeToBoro OOMyYeHHA HW CHJIbHBIX 
(3) cocrosuuu. Wurencupnocra oKucaHTeseH. [[pamoe cneKTpaJIbHOe HCCJeqO- 
NOrIONeHHA LIA yOOCTBa AavbI Bayne COCTOAHHA KpaCHTeA B CHJIMKareJe JO 
B PasiHYHHIX MacmiTabax CHX HOP OCJOMKHAMOCh TeM, YTO CHMKareJy 
OObISHO TOJLyuaIOTCA B BUJe 3epeH HIN ccepuye-- 
CKMX rpanyJ. Hamu ciellMasbHbIM MeTOJOM ObIIM MOJyYeHbI KOHTPOJIbHBI 
cnelupuyeckuH K MO cuauKarenu B Bue MpospayHbIX JMCKOB TOVILMHOK 
qo 5 MM HM CHATHI CileKTpbl morsomenua MOB Tpex cocToaHHAX: B BOJHOM 
OydepHom dboctbaTHom pactsope (pH 4,64); B aycop6upoBaHHOM cocTOAHUM 
Ha KOHTPOJIbHOH IJlaCTHHKe CHJINKarea, MOrpy2KeHHOH B TOT %Ke pacTBOp; 
B Buje HedKcTparupoBanHoro MO B mnmacTHHKe cielluduyeckoro reia, TakxKe 
BbIMaYMBaBINeHCA B TOM 2Ke OyepHOM pacTBope B TeYyeHHe HesesH (puc. 3). 
Ha puc. 3 BUAHO, YTO BO BCeX Tpex culyyaax CocToAHHe MoseKysl MO pas3- 
JIMGHOe, CJM IPH 9TOM Y4eCTbh IpHBeeHHble BbILMe OMbITHbIe (bakThI u3 (°), TO 
MOXHO CflelaTb IpeANOOKenve O TOM, YTO MOJeKyJIbl HEIKCTParMpOBaHHOrO 
MO, BepOATHO, HAXOJATCA BHYTPU 9JIEMCHTAPHBIX YaCTHUL, COCTABMAIOULAX CKe- 
J€T CHJIMKareA HU, CleOBaTebHO, HE MOryT ObITb NpHYHHOH aycopOuMoHHOH 
CMelMU4YHOCTH CHINKaresei. 
ABTOpbI BbIHOCAT OwarogapHoctTb C. I]. Nonosnesy u C. C. Byuxo 3a no- 
MOULb B CIle€KTpO*OTOMeTpHyecKHX H3MepeHHsAX. 


Vuctutyt cbusuueckoit xumun um. JI. B. MucapxxescKxoro Tlocrynusio 
Axanemun HayK YCCP 27 II 1961 
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i PHSHYECKAA XHMH § 


H. B. rPHIOPbEBA, B. A. NUYEJIMH uy aKanemuk Il. A. PEBHHJIEP 


i BJIMAHHE JYBAULMX BEIMECTB HA CTPYKTYPY 
PACTBOPOB )KEJIATHHbI 


Bosyeri 

6 AelicTBHe Ha OeNKOBbIe BelllecTBa (HaNpuMep, KOJIareHoBBIe BOJIOKHa) 
AyOamux (Opranwyeckux M MuHepadbubix) coequnenuti ABIACTCH, KAK H3BeCT- 
HO, OMHHM M3 BHAOB JeHaTypalluu Oenkop. Mexanu3m 3Toro lpolecca, KOTOpbIvi 


B pawe Ciyyaes TpakTyeTCA KaK IpPOCTpaHcTBeHHOe CTpyKTypooOpasoBaHHe C 
BOSHHKHOBCHHeEM MOCTHUHDIX CBA8eli, elle JaseKO He BBIACHeH 


; 


tT 


ad 
CeK 40° th 


Zo” 


ro 2) 
‘es 


Cy 
10 400 600800 


bi pS eee ee 
ae 1400 1800 2000@wren® 


a binsaee 02 
0 200 400.600 600 ee 1400 0 2000Gun-cm 


Puc. 1. / — peonornueckne KpHBHIe AIA Puc. 2. / — peonormueckne KpHBHe jas 


pactBopa O6biyHo xKenaTHHEI mpH 25 Hu 40° 
H, Jia CpaBHenua, 2 — KpHBple HCTeveHHA 
TIA BOB 


pacTBopa »KeqaTHHBI Cc (opmMasnHom (pH 9) 
mpH 25 u 40° u, qua cpaBHuenua, 2 — KpnBpie 
JIA UHCTLIX PaCTBOPOB *KeNaTHHEI C pc. | 


- 


B stoi paOote ucceqoBaocb BJIMAHHe THMMYHBIX LyOuTedeH Ha CTPpykKTyp- 
Hble OCOGeHHOCTH pacTBOPOB 2%KeMaTHHb! 10 U3MepeHHAM S*PPeKTHBHOH BASKOCTH 
IPH PpasMMYHbIX MaJIbIX Meperagax ZaBseHusA OT 0,25 Fo 2 cM BOI. CT. B TOpus0H- 
TaJIbHOM KalWJIAPHOM BHCKO3HMeTpe C TpyOKOi paguycom r = 0,5 MM, qun- 
Hol / = 100 mm. JlaBuenue TOUHO peryJIMpOBaJIOCb MaHOCTaTOM € MAKPOMAaHO- 
MeTpoM. TemmepaTypa BHCKO3HMeTpa MO epKUBaaCcb NOCTOAHHOM C MOMOLILbIO 
yibTpatepmoctata yo -+0,1°. H3mepenusa BaskocTH mp 25° nmpoBo,uJnch 
C IlebIO BLIACHCHHA BJIMAHHA Mpolecca AyOMenusa Ha COOCTBeHHY!O CTPyKTYP- 
HYIO BASKOCTh KeaTHHbI. IIpH Oosee BEICOKOH Temnepatype (40°) mporecc iy6- 
JleHUA TIpoTeKaeT Mp 3HAUHTebHO MeHbUIeEM HadaJIbHOM CTPyKTYPpHpoOBaHMH. 

Vccnenosasca 3% Bogubiii pacTBop *KesaTHHH: 6% pacTBop oToxelaTH- 
‘Abl mpu 40° pas6aBaicA BABOe BOAO HIM pacTBOpOM ayOuTess, Takx«Ke lpel- 
‘BapHTesbHO HarpeTbim jo 40°. Jia usmepenuli mp 25° pacTBopbl MeqIeHHO 
OXsaKaJHCb. eeesete 
9* 1403, 


HanpsxkKenne ciBura Ha CT€HKaX KalMJWIApa BbIYMCAOCb M3 Meperna 
JlapyieHuaA Ha ero Konwax Ap Kak P, = Ap-r/21. 

Cpequsasa vimHelinad CKOpocTb HcTeyeHud 0 = Q/mr?, rye O6beMHLI pacxo)) 
*KuAKocTH Q = v/t cm? -cek7!. Q MOXKHO BHIYHCIHTh 10 dopmysie Ilyasenu}) 
q=nrt Ap -t/8ul, otkyya o/t=sr4 Ap/8ln; Torna sbdeKkTHBHbIN rpaqHenT CKOpOcT 
o/r = Q/nr? = mrtAp/8innr® unu o/r = Ap -r/8ln = P,/4n, rae P, — namp 


*KeHHe CIBHra Ha BHYTPe€HHeH MOBepXHOCTH Kalin JIApa, Y = aa .— ape 
THBHAA BA3KOCTb pacTBopa. 

Ilo 9KCMepHMeHTAaJIbHBIM JaHHbIM peOJIOrHYeCKHX KPHBBIX (pc. 1 nu 2) BB 
YUMCJIAJIMCb 3HAYCHHA 1, — HaMMeHbUeH 2:peKTHBHOH BA3KOCTH MIpejeJIbH 
paspyWleHHOH CTPYKTYPbI TIpH AOCTATOUHO BHICOKUX TpaMenTaxX CKOpOCTH, Tp 
KOTOPBIX 3Ha4eHHe 1] y2Ke HE H3MeHAVJIOCh B WIMPOKOM MHTepBase Ja bHenier 
pospacTaHus 0/r HW No — yCJIOBHOH HaHOOJIbleH MpeebHOH BASKOCTH MpakTH 
yeCKH HepaspyUIeHHO CTpyKTYpbl. SHaYeHHA No ObIIM 34BeEOMO 3aHHXKeHHBIMH 
Tak KaK H3MepeHHsA B OGaCTH BeCbMa MaJIbIX P, MeTOJIOM HCTeYeHHA MpOBORHT 


He yjlaeTcs. 
Pa G aroreae st 


Phi 40° 
Bee No Tim | (No—Nyy)+100} No Am  |(Mo — Nyy): 10! 
KemaTana LTE || Neely 153 Peo) AN) 110 
» -+ TaHHHH iS hewrey|| MPa 704 2,9 i 159 
» +-cynbiat xpoma 0% 
OCHOBHOCTH Tea |} aad 320 4,6 iad 285 
» + cyabpaT xpoma 3()% 
OCHOBHOCTH HA Tey | AL 704 4,6 Al 7 285 
> -++ popMasuH Wades) | (eh 730 Gh. | ea 437 


IlogyueHHble pesyibTaTbl (Ta6. 1) noKa3biBaloT, 4TO JeHcTBHe AyOuTeNen 
Bcerla BbIpPawKaeTCH B Pa3BHTHH MPOCTPpaHCTBeHHOH CTPYKTYPbI, T. €. B MOBEI- 
INe€HHH HaHOObUleH MpeeJbHOH BASKOCTH Yo, OCOGeHHO pH 25°, T. e. B yCuO- 
BUAX Yy2Ke CTPYKTYPHpOBaHHOrO pacTBOpa Ke/aTHHEl. | 

ITO CTaHOBHTCA OCOOe€HHO ACHbIM IIPH COMOCTABJICEHHH 3HAYeCHHH No — Nm, 
HOSBOJIAIOMLUX OLCHHTb CTeMeHb CTPYKTYPHpOBaHHA, BbISBAHHOTO AyOuTesem, 
10 CpaBHeHHIO C Ny — Nm AA pacTBOpa OAHOH *KeMaTHHBI. 

OyHakO XapakTepHO, YTO 3HaYeHHe HaHMeHbIeH BA3KOCTH 1, MpeembHO 
pa3pYyWIeHHOH CTPyKTYPpbI MO] BIMAHHeM JYOuTeA pH XPOMOBOM JyOuleHHH yBe- 
JIMUMBaeTCA JIMIWb HE3HAYHTEIbHO, IPH TAHHHHOM yOsIeHuM Jake yMeHbILlaerT- 
CA HM TOJbKO Tip AyOJeHHH POpMaJIHHOM BOSpacTaeT B 2 pasa, H MPHTOM OJH- 
HakoBo mpu 25 u 40°. . 

V3 stToro clleqyeT ClelaTb BbIBOA, YTO JoOaBKa cbopMasuHa cnoco6cTByeT 
riloOyIH3alHu HU CBEPX MOBbILICHHA CTPYKTYPHOH BASKOCTH To BbI3ZbIBaeT TOBBI- 
ieHHe OeccTpYKTYPHOH BASKOCTH 1), BCeCTBMe adcekTa yBeHYeHHA OObeMa 
pH rioOyIM3alnH. 

C Upyrol CTOpOubl, NOHATHO, YTO WeHaTypallna, T. e. HeKOTOpad THApOmobu-— 
3allWA THApOPUIbHOrO TOMHMepa (pH Ay6JleHHH TaHHHHOM) BbI3bIBaeT Tocse 
paspylieHHA CTpyKTYpbl B yCJIOBHAX HaHMeHblleH OeccTpyKTYpHOM BA3KOCTH 
Ym MaKe HEKOTOPOe MOHHKEHHE BASKOCTH MO CpaBHeHHIO C YHCTLIM paCTBOPOM — 


*KeNAaTHHbI 6e3 WyOuTeJIA. 

HayunHo-nccenoBpaTesibCKHH HHCTHTYT Tloctynus0 
MeXOBOH MPOMbIIMIeHHOCTH mpH BCHX PCCP 4 V 1961 
MocKoscKHit TOcyapcTBeHHbIt yHuBepcuTeT 

uM. M. B. Jlomonocospa 


UMTHPOBAHHAS JIMTEPATYPA 
‘TH. A. Pe6uungep, J.B. Upanopa- UymMakosa, Yenexu XuMHM 4 Tex- 
HoNOrHH mosMMepoB, M., 1957, H. B. Muxahaos, Il. A. Pe6uugep, Konn: xypu., 
Vie dO(L9Da) 27) Liev wey OrO Ba worl: Ky pKkuna, B. A. Kaprun, Kona. xypu., 
9, 109, peels “8 AL H. Muxaitaon, Xumua pyOauux Bemects n mpoueccos ny6- 
JHA, =) 
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PH3HYECKAAH XHMH# 


j ®. A. KY3HELLOB, B. H. BEJIBIA, T. H. PESYXHHA 
| 4 4JleH-KOppecnoHfent AH CCCP 4. H. TEPACHMOB 


TEPMOAHHAMHYECKHE CBOMCTBA OKHCJIOB WEPHA 


TepMofuHamuueckue CBOLCTBa coeqMHeHHi PeKO3eMeIbHBIX 9JIeEMeHTOB 
M3yYeHbI Elke OYCHb MaJIO. ITO OTHOCHTCH MH K LepHio. 

| Sagayeii Hauiei paOorbi Obiwi0 noOyYeHHe TepMOqMHAMH4eCKUX JaHHbIX, KO- 
Opble HapAAY C yKe HMEIOULMMHCA B JINTeEPaType, NO3BOJHAN Obl WaTb ocTaTou- 
O NOJIHY!0 TEpMOAHHAMHYeECKy1O XAPaKTepHCTHKY CHCTeMbI LepHii — KHCJIOPOL. 
JHTepaType UMeloTCA Culeqyroulne CBeEACHHA O TEPMOAMHAMHYECKHX CBOLCTBAX 
jOKHCJIOB WepHx HW MeTawmMyecKkoro WepHaA. IlapkuHcom, CumMoHom u Cneauu- 


Tom (*) U3MepeHa HH3KOTeMMepaTypHad TeMIOCMKOCTb MeTaJIM4YeCKOrO IlepHs 
iM nomyyeHO 3sHayeHHe ero cTaHAapTHO 9HTpomMH (Sy, = 16,64 9. e.). Cneg- 
Qunrom, Max-Kesanom u J[aaHom u3MepeHa TelJIOCMKOCTb MeTaJIM4eCKOFO 
(eps Mp BbICOKHX TemMepatypax (*). BecrpyM u Busi * usmepuiim Ten1oem- 
ikocTb CeOz mpu HU3KHX TeMMepaTypax u Ja Soy; = 14,89 9. e. Xio6ep u Xou- 
wet (*) cKHraHHeM MeTaMueCKOrO Lepua B KaJIOpHMeTpH4ecKO GomGe WA 
peak Ce + O2-—+CeO2 nama AHi. = — 260,18 xKKau. 

| Panee HaMH MeTOJOM CMelIeHHA B MaCCHBHOM KaJIOpHMeTpe U3MepsAaCb BEI- 
(coKkOoTemMepaTypHasx TenoemKocTb CeO2(*) u CesOs (°), a C MOMOLLbIO KaJIOpHMeT- 
puyecKoH OomObl Aaa peakiwun Ce2Os -++ 1/202 — 2CeOz moumyyeHo Ate = 
= — 85,43 kxan (°). 

_ B qannok paOote u3yyaHch TepMOAMHaMHYeCKHe CBOHCTBA OKHCJIOB WepHA 
|B MHTepBayie cocTaBoB CeOz — CeOi,5. C sT0H Wesb10 Obl HCMOIb30BaH MeTO] 
3. 0. C. C TBEPALIM d/IeEKTPOJIHTOM, MpesviOx%KeHHbI HeaBHO Kuykkovioi u Bar- 
‘HepoM("), a TakxKe H3MepAJIHCb KOHCTAHTbI PABHOBECHA OKHCJIOB WepHA C BO- 
opoyom. B (’) onucaHo HoBoe, Oovlee yqoOHOe almapaTypHoe ocbopMuieHHe Me- 
‘Togqa Kuykkoab uv Barnepa, KoTOpoe HCHOb30Ba0Cb HAMM B JaHHOH padoTe 
TipH H3MepeHHH 9. J. Cc. AYeHKH Bua: 


| CeO, Tsepabrit | Fe Agena (1) 
(2>x>1,5)| anekTpomuT | 
' 8B kKauectBe 9/eKTPOMUTA HCNOIb30BaIMCb CMeWIaHHble KPHCTaJJIbl B CHCTe- 
Me ThOs — LasOs, o6ayaioulve YNCTO HOHHOL MpoBouMoctTbi. ITpopepka 371eK- 
TPOMMTAa Ha OTCYTCTBHE 9CKTPOHHOM MpOBOAMMOCTH H MpHFOTOBJIeHHEe 3/1@KTPO- 
‘os Fe + BrocTHT MpoBogusocb Tak xe, KaK B pa6ore (7). 
_ QwekTpogp CeO, mpeccopaivch Ip AaBJIeHHN 10 t/cm? H3 CMeCH COOTBeT- 
‘CTBYIOIWMMX KONHYecTB CeOz u Ce2Os. IIpeqpaputetbHoro oTKura TaOweTOK He 
Tpe6oBasiocb, Tak KaK Te 5—7 4ac., KOTOPble HeEOOXOJHMbI JVs HarpeBanusA 
AuYeHKH JO HyXKHOli TeMMepaTypbI, OKASbIBAJIHCb NOCTATOUHBIMH [WA o6pasoBa- 
HMA OKHCa CeO, u3 cMecH. OnpeyeteHne CogepKaHHA KHCOpOja B Mpenapate 
TIPOBOANMOCh Moce U3MepeHHA 9. A. C. METONOM «AKTHBHOPO KUCOpORay e), 
| B cBx3u c upespuaiinol mupodopxoctbio CeO, Bce MaHHMYJIAIHH C HUM 
BO BPeMA H3BIeYeHHA TaG/eTKH H3 MpHOopa H NepeHeceHHs €e€ B KoOy JWI aHa- 
mu3a Ha COJepxKaHHe KUCTOPOZa MPOHSBOAMJNCh B aTmocdepe aproua. 


f * B. F. Westrum, A. F. Beall, vacruoe coo6menue — GyzeT ony61HKOBaHO B J. Chem. 
pPhys., 1961 r. 
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3HayeHHA PaBHOBeCHHIX 9. J. C. AYeHKU (1) oTBeyaioT H3MeHeHHIO H300a 
—2FE) * TokooOpa3yroleH peakiHH: 


CeO, 45 + 0,947 Fe. 


Tail) 

Horo moTeHuvama (AG; 

4 

6 
0 Vall) 

KomOunupopanue AG} c AGi; peakiMu OOpas0BaHMA BIOCTUTa U3 S1eMeHTO 


Jia KoTOpoli cormacuo Janubim JlapKena u Tapun (*°) u Merepca u MeOuyca 


CeO, + Fey 9470 > 


& 
8 


0,947 Fe + 7 O, — Feng Os 


AG, = — 63570 + 16,06 T (1073 — ARO? IK 


(I 


(S : 


Wall) 
aeT BO3MOXKHOCTh paccuuTaTb up pepenunatbuy:o (AG) peakuuu 
1 1 4 
ey Ce0x + “zx On > | CeO x45. euel 
waliO ar varal 4 
CoctaB mpe- = CoctaB mpena- * a 
napata CeO, T-pa, °K E,B pata CeO, T-pa, °K E,B 
1038 0,4166 CeO, 79; 1065 0,3599 
CeO4, 581 1156 0'3912 sgt 1136 013448 
1273 03744 1263 0, 3237 
& 1052 0,4144 967,5 0,3640 
CeO Tae 1145 073951 CeO4,746 1066 0,3461 
1267 0.3722 1129 0,365 
231 32 
CeO4 597 Ae 0, 4304 1282 0,318! 
0 , 
1120 074006 CeOe aon 4038 0,2747 
1226 0.3781 1,782 1133 0,2394 
1254 0;3745 4165 0,2275 
ae ah ae 1272 0:1856 
e ‘ 3995 
1,663 1047 073954 CeOy sib 1057 0,1526 
1058 073929 1086 0,1448 
1139 0,3782 1134 0,1290 
1228 03620 1233 00940 
9 

1272 0,3543 CeO; 390 1064 ee 

1020 0.3674 1079 : 
GeO 2.700 1089 03638 1208 0,0502 

8 0,3360 C 
9 eO 4033 0, 1084 
oe Mei 96 1089 00820 
3 32 1138 0,0512 
1253 —0,0186 
B tao. 1 mnpuBeyenbl pesybTaTbl H3MepeHHA 9. Ql. c. saueliku (1) 


IpH Pa3JIMYHbIX TeMilepaTypax. JA KaxKOro H3 H3y4eHHBIX cocTaBoB CeO, 
BO BC€M TeMNepaTyPHOM HHTepBaJe, B KOTOPOM MpOH3BOAHJIMCb H3MepeHHa, E 
JIMH€EHHO MeHHeTCA C TeMMepaTypol no ypaBHenuio E = a + OT. 


Talon wr a2 


= 1P atm) = = 1P aTM) — 
E,=a+6bT AG? I p=arthiT A E, =a-+ bT SCA eatin 42) "4 0, 

_ =—48B =7,+8 

a Dy 5 Tr 

& fe 

6 i=) 

Oo a |—b-104| —a, by —A B is} a |—b-10!} —a, by —A B 
1,581 0,6160 | 1,929 | 91980 | 24,96 | 40 200 10,91 |11,746] 0,4845| 1,307 | 85 920 22,09 | 37 550 9,65 
41,582) 0,6360 | 2,096 | 92900 | 25,73 | 40600 11,24 |/1,782] 0,6714| 3,816 | 94 540 33,66 | 44 310] 14,54 
1,597] 0,6200 | 1,960 | 924170 | 25,10 | 40 280 410,97 111,870} 0,5115) 8,380 | 87 160 81,67 | 38090] 13,8 
Poles Ea) us | || A Ral ee See) ae 

, 19400 | 2, A ‘ ! 4 1,960] 0,74 ,890 | 96 590 3,04 | 42 20 18,81 
1,702) 0,5518 | 1,803 | 89020 | 24,41 | 38 900 10,67 ; a : 


B ta6a. 2 mpuBeyenni KOSPPULHEHTH! Q,, 


b, STOTO ypaBHeHHA JIA pemapaTos 
CeO, mpu x or 1,581 go 1,96. B stoli xe : ‘ : 


TaOMHUe MpHBeseHb! KosppuHeHTHI 


= F 
Yeproii Hapepxy o6o3nauenst xudbpepennnanpane TePMOAHHAMHYeCKHE BeJIHYHHH, OTHE- 
CeHHLe K OKHCIy NaHHoro coctaBa CeO,. 


1406 


a, 6; ypapuenua AGiy = a, + 6,7 peaxuun (II]) u Koappuunenth A u B 
-ypaprenns IE Po, er = 5 lh B, cBs3plBaioulero §=aBslenue =©yuccormallun 


PH,O 
Vsmepenve koncranT papnosecua Kp = — peakWHH BOCCTAHOBJICEHHA 
H 


2 


OKUCJIOB Wepus CeO, Bosopoyom 


= CeO, +5 +H, a CeO, +H,O (IV) 
MPOHSBOAMOCh WHPKYJIAWHOHHBIM Me- 
TOJOM Ha yCTaHOBKe, onucaHHoli B ('). 

Hi3-3a mupopopnoctmn mpomexyTou- 
HbIX OKHCJIOB WepuA Wit Uu3sMepeHus 
_ KOHCTaAHT paBHOBecHA Opasucb WIn 
» CeOz, HH Ce2Os; cocTaB xe paBHoBec- 
| HOrO OKUCJIa ONpefersaICA NMocmeLyI0- 
} MMM OKHCJIeHHeM ero Wo CeOsz. Bce one- 

palHH MpoBosuHCcb B KaMepe c oOuH- 


ae 


ea 


Tg, 


a 


J 
ULCHHBIM a30TOM. 
; KomOunnpopanue naliqenupix AG} y = 
' =— RT in kK, c AG peakunu o6pa- 
|} 3OBaAHHA BOAAHOTO Tapa q 
See Se oe oe ee m 
Hp + im, O2 + HO 20 19 18 17 16 13 
Cocmab Ge0,—>~ 
(AG2 = — 59 000 + 13,38 To (3%)) (V) 
Pune. 1. Kpuppre sapncnmocrn jaBsienHs 


| TakxKe JaeT BOSMOXMKHOCTh PaCCUNTATh AMCCOMMALLMA OKHCIOB NepHs OT CocTaRa. 
CusTO pasHbIMH MeTOWaMH: a— 9. J. ¢., 


— 
f AGii1. Pesyabtatpl 3MepeHHst KOHCTAHT 6 — papnonecunie, ¢ — annpie Bayspa 
paBHoBechs peakunu (IV) Hm paccun- 
TaHHble W3 HHX BennuuHE! AGI u lg Po, npuBexenbl B Tab. 3. 
Ko BpeMeHu OKoHYaHHA Hallei paGoTbl bpayspom ("*) Opium onyOnHKoBaHbl 


 JIaHHbIe TO aBeHHIO AMCCOMMAaAMH OKHCOB WepHA, MOyYeHHble HHaMHYe- 
. ; CKHM MeTOyOM, ComocTaByIeHHe JlaH- 


TaOauua 3 HbIX Bpayspa c HauIMMH MpHBe- 
: ——.  feHo Ha puc. 1. Kak caegyer ua 


= Fae 


- , as : 

BR ec) Se pa Epagihe puc. 1, BA H30TepM, XapakTepH3yi0- 

eae p= po |feiv’ AGTI], a0) LHX 8aBHCHMOCTb JlaBJIeEHHS JHCCO- 
yy fe) es eo aTgtM 

gee | sk yO) Wart betes UHaWMH OKUCJIOB OT COCTaBa BO BCeM 

—$_—__—___ -__———_ "#3 VUCHHOM HHTEPBane TEMNeparyp, ¥ 

1,837 1168 0,0152 9710 |—53 100) —19,9 Wac OMHMHAKOB C Bpay3pom. Cueqo- 

1,852 | 1167 0,0280 8290 |—51 680} —19,4 ; , : i 

p 187 | 1166 | 0,031 8040 |—51 430/ —19°3 BATeJIbHO, HaWIH JaHHble MOATBEpxK- 

1,887 1168 00633 6410 |—49 800} —18,6 fn aL > : Sys 

© i’ss9 | 4964 o's | 8820 [48 000; —1o\7 AAalOT YCTAHOBJeHHDIe Bpay3pom B 

1-884 | 1255 | 0,144 4880 | 47 090 —16,4 JaHHOH cucTeMe (pasoBble COOTHOLLIe- 
2 —4s 16) 

. oat ne be *" Hust. Pacxomwgenve BernynH Ig Po, 

HalIMX JJaHHbIX u WanHbix bpayspa we mpespiuaer 1,5—2%. YunTbiBan pa3- 


JIHYHE MeTOJOB TaKY!O CXOJ\MMOCTb JaHHbIX CvieyyeT UPH3HaTb Xopotieli. 
TepmMoquHamuyeckhe BeJIHYHHbI, XApaKTepH3yIOULHe peakiLHIo 


CexOs -+ - On => 2CeOs, (VI) 


HAXOMMIMCh rpaduveckKuM UHTerpupoBanHem us0TepM AG}; coctas CeO, 
mpu 1,5 < x < 2 qua Temmepatyp 973, 1073, 1173 u 1273° K. Haliqenupie Be- 
auunupt AGY, mpuBegenbt B Tab. 4. Ha ocHoBaHHM STHX AaHHbIX H BeMYHHbI 
( AH298) yy = — 85,43 xKkan (°) c yueTOM 3aBHcHMOCTH TerIoeMKocTH CeOz 


u Ce,Og oT Temmepatypbt (*,°), MoJlygeHO ypaBHeHHe AIA AG’, B Temnlepatyp- 


HOM HHTepBasie 298—1273° K. 
(Oren 0) 


AG9,, = — 85 500 — 4,007 Ig T + 1,495 - 10° 7? — +7 —— + 35,87. 
Ta6auna 4 B AGS 
Ta6ul. 4 MIpHBeeHbl BeJIMUHHDI VI 
rs ‘ u AS\;, paccuHTaHHble Ha OCHOBaHHH 
er Pea Q 9TOrO ypaBHeHHs. 

-pa,.* —ASvyy1,9.. 0 1 
H3 HHTer- {110 ypaBuHe- ve Tlowyans (ASoo8) v1 M MNPHHAB IO ( ) 
pHpoBaHHA HHIO quia Wepua Se 2 & 16 Gage, elas aia 

= a 238 ’ . . 
Sa Ee LR eos CeOz Soo5 = 14,89 9. e. (7), Haxo—umM 
973,2 61 690 ) 20, 7 
10782 | 89490 | b8400 | 25.2 (Sou)ce,0, = 30,8 9. €. 
1973,9 52 670 53 400 2575 Vimesx 9Ty BeIHYHHY H MpHBeseHHble 


paHee B cTaTbe jipyrHe JaHHble, He 
IIpecTaBJIseT Tpyla pacCuHTaTb Bce TEePMOAMHAMMYeCKHe BeIMUHHHI, XapakTe- 
pH3ylollNe peakILHto 


2Ce + a OwanCe On (VID | 


= 


‘TW acOr sian ald 


0 0 
week, KE oa AP cas 0 PH aoe 
rag M a ag NG) Nelo © 
ECE KKaJl/MOJ1b KKaJI/MOJIb 298 L A R 
; 0 
Ce,0, AGP = — 434189-40,88 T lg T—3,83-10-* T2-+0,40-10-8x 
ik an 105 
T? ———~— +74, 0,2 T (kan/Monb) 
—412,3 —435,0 30,8 JA Hy. = oe T+3,83-10-°T?—0,79-10-*  X 
2,82-105 
Bee (KaJl/MOJb) 


Cp. oxucna = 23,3111,26-10-2 T (Kan/rpaq-Momb) 
‘ (298—1 100 03°K) 
CeO, —245,4 —260,2 14,9 |AGr = —259845—1,54 T lg T—1,16-10-8 T?-+0,20-40-°x 


94-108, 
ra +54,90 T (Kan/momb) 


AH? = — 259 845—0,68 7-+-1,16-10-3 T20,39-10-* x 
4,88-105 
aa 
— va 
Cp. oxucna=14,59+4,89-10-3 T (Kan/rpan-MOmb) 
(298—1003°K) 


(KaJ1/MOu1b) 


B ta6a. 5 coOpanbl nosyyeHHble B anol paOoTe Mu M3BeCTHbIe paHee JIMTe- 
paTypHble JaHHble NO TepMOAHHAMHYeCKHM CBOLCTBaM CeOz Hu Ce2QOs. 


MockKOBCKHH rocyapcTBeHHbIi yHHBepCHTeT Tlocrynuso 
um. M. B. JlomMoHocosa , 5 V 1961 
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Horsage Akaxqemun nayrx CCCP 
1961. Tom 139, Ni 6 


PHSHTECKAA XHMHA 


A. C. JIEBEAEB, B. ©. WENMAJIOB wu B. §. LWIJIAMHHTOX 


0 BO3MO)KHOCTH MPHMEHEHUHS METOA I9JIEKTPOHHOrO 
NAPAMAPHHTHOTO PE3OHAHCA JJIS PETHCTPALHH 

AKTHBHbIX WEHTPOB B PEAKUMSX )KUAKO®A3HOrO 

g OKUCJIEHHA YF JIEBOOPOOB 


(I] pedcmaeaeno axademuxom B. H. Kondpampesoim 20 V 1961) 


' B nactosuieli padore paccmaTpHBaeTca BO3MOXHOCTS MPHMeHeHHA MeTOa 
Sa eal TapaMarHuTHOrO pesonanca (9. I. p.) wid OOHapyKeHuA CBOGOZ- 
HLIX PpawuKaJIOB WH H3MepeHHA UX CTALMOHAPHOM KOHUeHTpalluu B peakILHAX 
OKHCIeHHA yrueBoqopoyos. Hac untepecyeT BO3MOXKHOCTh OOHAPyKeHHA pa- 
@MKaJOB B OOBIYHBIX yCJIOBHAX B XOMe CaMoro xuMUYecKOro Mpolecca. Iloqo6- 
Hai 3afaua mpecTaBAeT 3HAYHTeEIbHbIM MHTepec AWIAt XMMM4YECKOH KHHETHKH, 
MOCKOJIbKy U3 H3MepeHHH CTalMOHAPHOH KOHIEHTPallHH CBOOORHBIX payquKaJ0B 
HeMOcpeJCTBeHHO MOKHO NOJIyYYHTb KOHCTAHTHI CKOpoctTeli 3.1eMeHTapHbIX PpeaK- 
Wu, BXOAWMX B CyMMapHblii mpoliecc. 

CaleqyeT OTMeETHTb, YTO PerucTPaluA pawuKaJIOB B CTALMOHAPHbIX yCJIOBHAX 
IBCTpeuaeT 3HAUMTeJIbHbIe 3ATPpyIHeEHHA, CBA3AHHbIe B OCHOBHOM C HH3KOH KOH- 
UWeHTpaliven paqukasos. Ilo stoi npwunHe, B YaCTHOCTH, He yaBalOcb JO CHX 
MOp OOHAPyXUTb aKTUBHHIe paqukasb B XOJe WUAKOMasHOrO OKUCMEHUA yrase- 
BOAOpoRos. ' 

B wenHow peaKiu OKHCIeEHUA YruleBOJOPOAOB y4YaCTBYIOT AKTHBHbIe WeHTPbl 
QByX THIOB: yrsepoqoposuble paguKaabl R wu mepekucHble paquKkasbt ROs. 
Tipu OCTATOUHO GOWIbUIOM JaBJIeEHHH KuCMOpora (Ait OOJbIHHCTBA YrIeBOOpO- 
OB 39TO JaBsenve BEe 100—200 mm pT. cT.) KOHIeHTpalHA MepeKHCHbIxX 
PaquKanoB Muoro OoubuIe KOHWeHTpaluu yrviepogoposHbix (+), HM mpotecc 


lOKUCJeHHA Myer M0 CxeMe: 3aporxK enue en —oOpas0BanHe ROz, cKOpocTs w;; 

; Mee) 3 : <u AD: 
Mpofomkenve uenu RH + RO2> ROOH + ROs; o6ppis wenn ROz + ROz %, 
HeaKTHBHble MposyKTH, rye RH — yraesogopoy u ROOH — rugponepekxcp. 


KonllenTpalua MepeKucHblx paquKaJOB ONpefesAeTCA CKOPOCTAMU 3aporKeHHA 
KM OOphBa Wenu: 
i 


| ARO) w,— he (RO). 


'B crauwonapHoM pexuMme 


d RO» 5 ; ae tN: 
= 0 # (RO) = |/ ea (1) 
TakuM o6pa30M, IIpH JaHHO CKOpOCTH HHHI[MHpOBaHHA CTAUMOHapHad 
KOHIeHTpalluA TepeKHCHBIX paj{uKaJOB TeM Bbillie, YeM MeHbINe BeM4MHA KOH- 
‘CTaHTI CKOPOCTH peaKILHH PeKOMOHHALHH NepeKMCHBIX padHKaJIOB. 
| Jina psaja BelllecTB 9Ta KOHCTAaHTa H3BeCTHA. Ee 3Ha¥eHHsA IpHBeseHbl B 
‘Ta61. 1, B KOTOpOl JaHbI TaKKe BeMMYMHDI CTallHOHaPHOH KOHIeHTpallHH fe- 
PeKHCHBIX paguKaJIOB [IPH HEKOTOPOM Cpef{HeEM 3HAaYeHHH CKOPOCTH MHUUHHDO- 
BaHHa, KOTOpoe 3afjaBasloch B HalUHX oMbITax. Tam xe IIpHBefeHbI SHadeHHA 
‘snepruu akTuBalun Es peakiHH peKOMOHHALMH MepeKHCHBIX PadUKavioB. 
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Da Ou nira 


Q 

Uncno nepe- 3 & i 

KUCH. ee = > r 
OxucaAemMoe BellleCcTBO types a Reais. ape ey, = y a 

=10-4 Moue o = Mk 

JeCeK,. Q) 5 ‘ 

i 

[luksorekcen 15 0,95 6,2-10% 2. Nes) i 
MernuimuksorekceH 15 0,5 8,910 LP (*) 
| -OKTeH 25 0,3 dae OLE (2) 
Turngpomupiex 15 0,65 Tigao Oee — () 
STH ATMHOMeAT 15 0,5 80-4025 <e2 (4) 
Jiurepanua 25 0,3 thal OVS — (®) 
Terpaviuu 15 20 Hee eNOH9 al) sal || (2) 
Dru 16eH30s1 70—90 22 de Oe ala a4) 
Kymoul 50 0,028 3,6-1016 ik 4) 
v-Jlekaha Jb 5) Teo 22-101 “Gil (4) 
Beusaubyeruy, 15 200 43-1014 Al ||, (2) 


Bsuy MasocTi BetMunHb! Es CTalMOHapHaA KOHILCHTpallHA TMepeKHCHbIX pa 
MKaJIOB TIpH AaHHOli CKOPOCTH HHMIMHPOBaHHA CaOO MeHAeTCH C TemMlepaTy 
pou. 

V3 ta6a. | BUAHO, YTO y BCeX UCCJe€OBAHHbIX OJe*HHOBbIX YreBO,OpoZo 
KOHCTAaHTbI P€KOMOHHALLHH TIPHMepHO OMHaKOBHI. Pa3M4ne B KOHCTAaHTaX E 
3 pasa BeleT K Pa3JIM4HIO B CTAILMOHAPHbIX KOHUeCHTpalHAx Bcero JHU B 1, 
pasa. Y apoMaTuyeckuX yrleBoqOpoqoB — TeTpasHHa H 9THMOeH30NIa, Y KOTO- 
pbIX HepeKHCHasd rpyila HAXOAUTCA pH BTOPHYHOM ATOMe yrviepoya, KOHCTAHT 
pekoMOHHalHH Ha 1—2 nopsyzKa Bbile. M3 uccaeqOBaHHbIX BelLeCTB C HAHMEHb 
ieli KOHCTAHTOM CKOPOCTH PeKOMOHHHPYIOT KYMMJIbHbIe MepeKHCHbIe paquKaJibl 

O6biuHO JOcTHTaeMasd UYBCTBUTeEJIbHOCTb COBP@MEHHBIX  CIeKTPOMeTpoO 
3. 1. p. cocTaBaseT mpH6au3utTebHO 101% yacTul AubeHHINUKpHIrugzpasua, 
IpHueM WHPHHa JIMHHM MOTOWeHHA ANPeHuJINNKpHITHApasuaa paBua 1,5 
2 sper. OddekTHBHAA WHPHHA JIMHUH NOFMOWeHHA MepeKHCHEIX pajlMkKaJio 
B TBepAol chase coctaBuiaeT 15—30 gpcrt. (*). Ecau mpHHatb, TO siceKTHBHA 
IUHPHHAa JIMHMM MOPIOULEHHA MepeKHCHBIX PpayMKaJIOB B paCTBOpe MMeeT MpHOIH 
3HTeJIbHO TY Ke BeMunHy (15—30 9pcr.), To Jaa OOHapyXeHHA NepeKHCHbIXx 
paquKaJoB UX KOHUWeEHTpalud AOuKHA ObITb He Meuee | -10!5 —5 -10'® pagnk/cm*. 
TakHM 06pa30M, MOX%KHO OAKHATh, YTO NepeKHCHble paluKasbl yactca oOvapy- 
2%KHTb B PeaKUMAX OKHCJICHHA Pa3JIMYHbIX OJeduHOB H KyMovia. B HacTosuler 
paOote B KayecTBe OObEKTA HCCJIeAOBAHHA BbIOpaH KYMOJI, HOCKOJbKYy pu ero 
OKUCJICHHH MOXHO OMKUNAATh HAMOOMbUeH KOHLWeHTpalHu payuKasos. 

ONbITHI MpOBOAHIHCb Ha 9IIp-cieKTpoMetpe MX@®-2 c_ BpbicoKouacTOTHOH§ 
MOAyAAiMeH MarHuTHoro nos (°). [IpuOop sanuchiBan nNepBylo NMpoH3sBOgHyIoy 
JIMHHM 9. Il. p. MepeKHCHOrO pajuKaJla OJHOBPeMeHHO C CHIHaJIOM OT 3TAJIOH- 
HOro OOpasita (yrovib). AMMywla C OKHCJIAeMbIM YIIeBOJOPOOM HarpeBasacb JO 
HYKHOH TeMUepaTypbl MOTOKOM ropsyero BO3yxXa HeMOcpefCTBeEHHO B pe3OHa- 
Tope. Temlepatypa u3Mepssiacb TepMONapod, NOrpy2KeHHOH B aMMlysly c yrue- 
BOAOpOAOM. OrcueT TeMMepaTypbl NPOUsSBOAUJICA BO BpeMA 3alucu cMekTpa. Bo! 
BPeMs OlbITa Yepes yrieBOOpOA HelIpepbIBHO Oap6oTHpoBa KUCTOpOs. | 

OKuCieHHe MpOBOAUIOCh C PasHbIMH MHUIMATOpaMH: a306ucH306yTHpOHHT- | 
PHJIOM, JHIMKIOreKcHNepKapOonaToM, CTeapaToM HM alleTaTOM KOOauIbTa. Kak 
BHHO H3 puc. 1, B oMbITax C pasHbIMH MHULMaATOpaMN MOMYIMIUCb KeHTHYHIE 
ciekTpbl. HaOstojjaemblt CleKTp 9. Tl. p. WpeycTapsseT WIMpoKul, MOUTH CHM- 
MeTPHUHbIM, CHHrsieT (AH ~ 18 +2 9pcrt.) c g-paktTopom, paBubim 2,015 + 0,001. 
Ilo BemuuuHe cypura g-paktopa u sppekTuBHoH WupnHe JMHMM HaGsORaeMbItt 
CleKTp OJIM30K K CleKTpy 9. Il. P. MepeKHCHBIX payuKas0B B TBepAO dase (°). 
EctecTBeHHO, 4TO opMa CHTHAaIOB B TBepsOl Mu xwuAKO cbasax pa3JIH4Ha, 
MOCKOJIbKY B KHAKOK (ase AHU3OTPOMMA g-cbakTOpa ycpesHAeTCA 3a CUeT TeMVIO- 
BOrO ABHXxKeHHA YacTHL. B KOHTPOMbHBIX ONbITAX, B KOTOPbIX H30NpONHMOeH3OUI 
3AMCHAJICA Ha STHJIOEH3OW, CIEKTPbI 9. Tl. p. He HaGIOJaHCb HH C OHM U3 
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| TIpHMeCHABUIMXCA HHUUMAaTOPOB. Kpome Toro, nocse BbIKJIOUHHUA KucOpona 
| H KPaTKOBpeMeHHOPO NpOkyBaHHA aMIlyJIbl A3OTOM MOT JIOMeHHe 9. Tl. p. ucue- 
_3ano. [pH WoBTopHoM BKJNOYeHHA KHCOpoya cneKTp 9. 1. p. BOsHHKad 
_BHOBb 3a BpeMH, MeHbulee 10—15 cex. 
HanOoubliee 4HC10 ONBITOB mpoBeyeHo Cc a300HCH300yTHPOHHTpHIOM, 
MOCKOJIbKy XOPOIO H3BeCTHA CKOPOCTb HHHUMHPOBaHUA, KOTOPy!O JaeT ero 
pacnag (*°). Ilo usBecTHEIM 3HayeHHAM w; u ke BHIMHCAAAMCh 3HAUeHUA CTalHO- 
‘HapHbIX KOHUCHTpallMH KYMHJIbHBIX MePeKHCHDIX pafMKasOB Ipu pa3HbIx 


ott 


100 apem, 
eee 


Puc. |. Cnextppl 9. nm. p. KYMHAbHBIX MepeKHCHBIX paMKasoB: 
a — B peaKilHH, KaTaIH3HpOBaHHOH CTeapaTom KOoOaupta (6,4 - 10-3 
Mojb/HTp), t = 105°; 6 — Tor xe cneKTP, CHATHIH BMeCTe CO CleKT- 
poM sTaona (yroub). [Ip paBHlx aMNHTy@ax CHrHaslOB 4HCNO Me- 
PeKHCHBIX paqHKaNoB B OOpa3sue cocTaBaseT 1,8 - 1018; ¢ — B peax- 
} IHH, HHAWLHHPOBAHHOH a3s06HCH306yTHpoHUTpHom (0,22 mMowb/mHTp), 
t = 88°; 2 —B peaKIHH, HHUMMApORAHHOH ANUMKIOreKCHANepKap- 
6onatom (0,126 Monb/autp), t = 77° 


| CKOpOCTAX HHHIWMHpoBaHHA. OBIT! 10 H3MepeHHI0 CTAILMOHaPHbIX KOHIWEHTpallult 
_ KYMMVJIbHBIX MlepeCKHCHBIX paqHKaJIOB MpOBOAMHCb B MHTepBawle Temilepatyp 70— 
90° H KOHWeHTpanusax as00ucu306yTH- 

pouutpuna 0,05—0,55 momb/aMTp. (R05), 

IIpu 3aqaBaeMbix BLICOKHX CKOPOCTAX (RO) nan 

HHHUMMPOBaHHA BeJIMKa CKOpPOCTb 
' MOrOWeHuA KuCAOpoga. Tlostomy 
| ANA MOUWYYeHHA CIeKTPOB 9. II. Pp. 
_MI€PeKHCHBIX pawuKas0B HY%KHO OOe- 


SS ee 
_€MedHTb JOCTaTOUHO BbICOKyIO CKO- et Tae aE a eT monfn-cek 
poOcTb Noya4aH KUCOposa B yrseBoO- w;+10°—> 


6 HHe 9. I. Pp. 
We ee. Do tomenie if Puc. 2. ConocraBieHHe BbIMHCJICHHbIX H H3Me- 
YCHIMBACTCA MO ONPeAeJIEHHOLO IIpe PCHHbIX KOHUCHTPalHit Me@pCKHCHbIX payukasloB 
Aelia MO Mepe NMOBbILMeHHA CKOpPO- 
CTH pacTBOpeHHvA KHCJOpoa. ; 
f HanOoubline 3HaveHHA KOHILGHTpalluH MepeKHCHbIX pai KaJOB (RO2) ssmep; 


' HaOw0gaBllnecaA B OMbITAX, CONMOCTABJICHbI Ha PHC. 2 ¢ BbINHCeHHBIMH (ROs2) piu 
| TIpH pa3HbIX BeMUNHAX CKOPOCTH HHHILMUpOBaHHA. AOCOJHOTHBI€ SHAYeCHUA KOH- 
» 5 116 3 
WeHTpawul (RO2z)ysmep J@KAT B mpeseswax 2 AOD a= 10* pagux./cm®, Ha puc, 2 
IYHKTHpHOM mMHHeli OTMedeHO OTHOMIeHHe (ROz)s:u/(RO2)uamep = 1. Kak BugHo 
M3 pHCyHKa, TOUKH JlexKaT OIM3KO K MYHKTHPHOW NPAMOH. ITO O3HayaeT, UTO 
W3MepseMad cTallMoHapHad KouwenTpalua ROz-paqukasoB O1M3Ka K BbIMHC- 
asemoi. II[pamble H3MepeHHA KOHIeHTpalwH pauKaJOB AaioT 3HaveHHe ke, 
ipakTHyecKH CoOBMafalollee C TeM, KOTOPOe ObIIO MoyYeHO pee MeTOIOM 


'/mpeppiBucroro ocBeleHus (’). 
7 B ompirax, B KOTOpbIX OKMCJIeHHe HHILMHPOBaJIOCb AUMMKOTeKCHANEPKapOO- 
“ HaTOM, HaOmOJaNNCb KOHLeHTpalwun paguKasos oT 4-10" go 2 -10™ pagquK/cm”. 
_ Koueranta ckopoctu pacnaya JMIMKIOreKcuuIMepKapOouatTa Ha pauKaJbl He- 
 uspectua. Ec npwHaTb, YTO CKOpOCTb pacnayja paBHa CKOpocTH pacajya Ha 
| paguKam (1!) u BbIYHCINTb, TAKUM OOpa30M, CKOPOCTb HHHIMHPOBaHUR, TO oka 
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3bIBaeTCA, YTO HSMePAeMbIe KOHWEHTpaluH ROe-payukasos B 2—4 pa3a MeHbIle, 
yeM BBIYHCJICHHBIE. 

B onbitax, B KOTOPbIX IpOBOAHOCb OKHCJI€HHe, KATAH3HPOBaHHOe alleTaTOM 
Hu cTeapaToM KOOaJIbTa, HEH3BeCTHA CKOpOCTh HHHUMMpPOBAaHHA. TlosTomy HevIb3si 
COMOCTaBHTb H3MepsAeMble H BbIYHCIACMbIC KOHUECHTPaluH pPaHKaJoB. 

B 3akmiovenve xXoTeoch Ob NOAYePKHYTb, YTO H3MepeHHe CTAalMOHaPHO!L 
KOHICHTPallM payuKaJIOB B XOJle peaKIHH OTKPbIBaeT HOBbIe MepCIeKTHBbI B HC- 
culeqOBaHHAX MpoueccoB oKucseHuA. MoxkHO OKUAaTb, UTO JabHelWee pasBH- 
THe paOoT B 3TOM HallpaBJIeHHH MO3BOMUT MpOABHHYTb H HCCeqOBaHHA KHHETH- 
KH XMMHYeCKHX TpoleccoB ApyrHX THMOB. 


VucTHTyT XHMHUYeCKOH (H3HKH ~ Tloctynuao 
Akayemuu HayK CCCP ‘20 V 1961 


HAMTHPOBAHHAA JIMTEPATYPA 


LA. W. Melville S Richards, J Chem. Sock 19549445 2e en lem scone 
land, Quart. Rev. London, Chem. Soc., 3, | (1949). *®L. Bateman, Quart. Rey. 
London, Chem. Soc., 8, 147 (1954). 4H. R. Cooper, H.W. Mely illite J s@hemnez 
Soc., 1951, 19938. °° L. Bateman, G. Gee, . Trans, Barad. Soc947. elo (lobe 
oT. A. Ingles, H: Wey Melville, Proc Roy, Soc. Agis em ocmee am 
‘BRB. © Menanos, BOT) Ml nanwnnrox, MAM 124 (683n(1959) ceo cme 
anu, 10. I. Upetkos, B. B. BoespoxcKknit, Buptcoxomonexyn, coenz., 1, 1805 
(1959). *®%A. LT. Cemenos, H. H. By 6no8, TITS, 15920(1959) 2 2 ieee 
wis, M.S: Mathesom, oJ. Am: Chem) Soc., '71) 747, (1940) Aaa eae 
paes, JI. M.TepmMan, )KOX, 30, 2387 (1960). : 
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. Jonuans Akagemun nayx CCCP 
1961. Tom 139, Ni 6 


Fim aS 


' PHSHYECKAH XHMHA 


H. B. MHPOrOBA 


_ ‘CHEKTPbI OTPA)KEHHSA NOJIMKPHCTAJIJIMYECKHX MJIEHOK 
CY JIbPHAA KAAMHA MPH TEMMEPATYPE 77,3° K 


(ITpedcmasaeno axademuxom B. H. Koxdpameesoim 17 III 1961) 


|  ‘CllekTpockorMmyueckHmu ucceqOBaHHAMH aOcopOlMu NOwMKpUcTasMyecKUXx 
| MleHOK CyJIbpuya Kaymusi (*) OblO0 ycTaHOBJeHO, YTO Ip KOMHATHOH Temmepa- 
Type B oOOmacTu 5000 A B cnekTpe TOHKUX C0eB B 3ABMCHMOCTH OT yCJOBHi HX 
H3POTOBJeHHA HaOsioqaeTcA OHH WIM Ba MakcuMyma norsoulenua. II1pucyt- 
CTBHe 3THX MAKCHMYMOB OOycJIOBJeHO abcopOuMelt M36bITOUHbIX Haj, CTeXHOMET- 
| PHYeCKHM COCTABOM aTOMOB KaJ{MHA HW CBA3AHO C TepeXOJOM 3/1IeKTpoHa C HOp- 
_ MaJIbHOTO YpoBHA TipHMecu ‘So Ha YpOBHH ero BOs6yxeHHA °Pi u *P2. C nOoHH- 
_2KeHveM TeMMlepaTypb! HCC/leqOBaHHA OT KOMHATHOH JO TeMIepaTypbl 2%uAKOTO 
430Ta JJIMHHOBOJIHOBbI MaKCHMyM aOcopOUMH, COOTBETCTBYIONLMH Mepexoyy Ha 
ypopeHb *P1, HCIIbITbIBaeT yOuJIeTHOe pacillenseuHe, a KOPOTKOBOJHOBbII, 
‘CBA3AHHBIM C MepeXOJoM Ha ypoBeHb “P2, pacillemiaerca B TpHMeT. OqHaKO 
| Taka KapTHHa pacillenieHuA HaOoaeTcA He y BCeX OOPasIlOB, a JIHIb y TeX, 
HallblWI€HHe KOTOPbIX MpOH3BOANOCb Ha MOAMOKKH, Mpe{BapHTebHO MoOporpe- 
“Thle JO Temiepatypbl He HHxKe 450° C. 
B WeudlaxX MOJYYeHHA HOBbIX, JONOJIHHTeJIbHbIX CBeJeHHH O IpHpose mpHMec- 
_ HOrO HorsouleHua CdS B sTOH OOacTH CieKTpa, MbI IIpeAqMpHHAH UsyyeHHe ero 
CHeKTpOB OTpaxkenua. B muTepatype HeT yKa3aHHli Ha MpoBeseHve MOOOHbIX 
HCCeLOBaHHH Ha MOJIMKPHCTaJIMYeCKHX MieHKax cyJbpuga KaymMusn. Tlostomy 
' Mbl NOCTaBHJIM CBOeH 3aayeH He TOJIbKO MOJIY4HTb CBeAeHHA O CIIeKTPaJIbHOM 
_paciipesieieHuH OTpaxKeHvA TOHKHX CuI0eB CdS, HO HM BbIACHHTb €FO 3ABHCHMOCTb 
OT YCAOBHM U3POTOBJIEHHA HCCMeAyeMbIxX Npenapatos. Ms3yyenue sToro Bompoca 
IIPeACTaBJIAeCT H CAMOCTOATEJbHbIN HHTepec, MOCKObKy OblvIO HEM3BeECTHO, HMe- 
eT JIM MECTO COOTBETCTBHE MEX Y YHCJIOM MOO B ero CleKTpaX MOPIOULeHHA H 
_ orpaxkenua. Hanuuve Takoro COOTBeETCTBUA MOSBOJIMJIO Obl OMpeAeMTb CIeKTPbI 
TIOPIOMNLeHHA MOPOWIKOB CybpHAa KaMHA MO HX CMeKTpaM OTpaxkeHHA. 
UccneqopaHua CieKTpOB OTPaxKeHHA MPH TeMepaType *KHAKOFO a30Ta HAMM 
-TIPOBOAMIINCh Ha TeX 2Ke CaMbIX OOPa3laxX, Ha KOTOPHIX ObIIO H8yYeHO OTHYECKOe 
mlormoujenue (2). IIneHKu MpHroTOBAJIHCb NyTeM CyOJIMMallMH NOpoOlika CyJIb- 
cua KayiMuA B BakyyMe, B aTMoctepe aprona M CepHUCTOPO BOAoposa Ha NOA- 
AOKKM, IpelBapHTeJIbHO Hogorperbie Ao Temniepatyp 300, 350, 450, 500 u 550 °C, 
a TakKe Ha MOOKKH, KOTOpble B HayaJle HalIblIeHHA HAaXOJMJIHCb MPH 
_KOMHATHOH TeMIlepatype. 
Kak moKa3aJIM OMbITHI, WWIeHKH CybpHuAa KaMuA, NMOAYYeHHbIe Ha XOJOAHDIX 
HoswowKKaX, He3aBHCHMO OT Cpefbl, B KOTOPOH MpOHCXOAHJIO UX HalIbWIeHHe, 
pH TemMepatype 2%uAKoro a30Ta He OOMaaloT TOHKOM CTPyKTYpOH OTPaxkeHuA 
B o6mactu 460 — 490 mp. OTH AaHHble NOMHOCTHIO COBMafaroT C pesyJbTATaMH 
HccAeqOBaHHH UX CIeKTPOB MOPJIOULeHHA. 
| Hasnwane sKcTpeMyMOB OTpaxKeHHA HaOOJaeTCH JIHWb y NpelapaToB, Ha- 
 MbIeHHbIX Ha MOAMOKKH, WpesBapHTeIbHO NOJorperble Ao 300° u Bbuue. Ilpu 
9TOM CHeKTPbI OTparKenuA OOpasioB, NOyYeHHBIX Mp TemMepaType NOMMTOA- 
_ xu 300°, B ucculeqyemoli OOnacTH, KaK iIpaBHJIO, HMCIOT TOKO OHH MHHUMYM, 
MOWOKeHHe KOTOPOrO y BCeX MWICHOK, HAIIbWICHHbIX B BaKyYMe, JOBOJbHO O]H- 
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a 


= 6° 


a) 


- = 


HakoBo H mpuxogutes Ha A 4777 A, Kak BUHO M3 px. 1, Ha KOTOPOM JIA CpaB- 
HeHHA H300paxKeHbl MHKPOOTOrpaMMbl CNe€KTPOB OTPaxKeHHA H NOTVIOMeHHA 
o6pa3llOB, HalblIeHHbIX B BaKYyMe pH TemMlepaType NOMMOKKH 300°, moo*«Ke- 
Hue 3TOrO MuHuMyMa y OOpasiia Ne 232 (puc. 1 A, 2) copnagaeT C NOMOxKeHHEM 
mMakcuMyMa a6copOunu (puc. 1, A, 6). CnekTp MorJiouleHua Mpenapata Ne 244 
He OOHapy2KuBaer Mosoc adcopOunn (puc. 1 A, a). OfHaKo B CileKTpe ero oTpa- | 
*eHua (puc. | A, 6) HaOmofaeTCA OMH MHHUMYM. O6pa3er, Ne 234, oOaqatio- WF 
uli TOHKOli cTpykTypoli NorsoweHusa (puc. | A, a), CoxpanseT ee MB OTParxKe- 
Huu (puc. | A, e). ! 
Ha puc. 1 5, 6 uw 2 w306paxkenbl MHKpOOTOrpaMMBl CieKTPOB OTParkeHu A 
nmeHok CdS, HambWvleHHbIX B BAKYYyMe Ha MOJOKKH, NpefBapHTebHO MoJorpe- | 


tbe Wo 450°. Kak BuJHO M3 pHCyHKa, YHCJIO MMHAMYMOB y TaKHX TpellapaToB. 


HeowMHakoBo. OnH HerwyOokHe H MoO%KeHHe UX OT OOpasiia K OOpasity He M0- 
cTOAHHO. CuletyeT OTMETHTb, YTO YHCMO MAKCHMYMOB MTOrOUleHHA B CieKTpax 


4 & 


| 6 
4585 4630 4675 4722 4772 4824 487BA 45854630 4675 4722 4772 48 


Puc. 1. MuxpocbororpaMMbl CNeKTpoB OTpaxKeHHA H NoriouenHa naenok CdS, HanpiieHHplx 
B BakyyMe TIpH TeMnepaType NOLTOwKKH 300° (A), 450° (6) HB cepHucToM BO_Opoge MPH Temme- 
patype moqioxKKH 350° (B) 


a6cop6luH yKa3aHHbIxX OOpa3ioB (puc. | 5, a, 6) ofuHaKkoBo. Takum o6pa3om, 
JWJIMHHOBOJIHOBOMY MHHHMYMY OTpaxKeHHuA He OOHApyXHBaeTCA COOTBETCTBHA 
B CllekTpe mormomenua. Kpome Toro, Kak MO%KHO 3aMeTHTb H3 puc. 15, Aa 06- 
pasa Ne 260 nomoxKeHHA MaKCHMyMOB aOcopOlHH COBNaatoT C HOIOMKeCHHAMH 
MHHMMYMOB OTpaxKeHHA, B TO BPEMA Kak Jia OOpasia Ne 262 umMeeT MecTO COB- 
mayleHue MAKCMMYMOB MIOrJIOWeHHA HU OTpaxkeHHs. 

C MOBbILIeHHeM TeMMepaTypbI MpesBapHTebHOrO NOforpeBa MOAMIOKKUN TO 
500° MMHHUMYMbI OTpaxKeHHA CTAHOBATCH Oolee rlyOOKHMU VM, KaK TIpaBHwio, Oo- 
Jee y3kumu (puc. 15, 0). Ip stom KOpoTKOBOJIHOBbIe MHHHMYMBbI BbIpa?KeHbl 
Oouee ueTKO. Ilo nowmoxKeHHIO NepBbIX JBYX AVIMHHOBOJIHOBbIX MHHHMYMOB 0O- 
pasibl JeATCA Ha TPH THIa, H3 HUX y NepBbIX MOJIORKCHHA MMHHMYMOB COOTBET- 
cTBy10oT AA 4875 nu 4871 A, y Bropbix AA 4869, 4830 A u y tTperbux AA 4867, 
4836 A. 

Toukas CTpyKTypa OTpaxKeHHX MJICHOK, AalbWICHHLIX B ATMOCHepe CepHHCTO- 
ro BOAOpoJa IPH MpeABapuTebHOM NoorpeBe MoAMOKKU Wo 350°, cocTouT uz 
OMHOTO, [BYX WIM Tpex¥ MHHHMyMoB (puc. 1B, a, e, 6). 

Y oOfHUX OOpasiloOB MHHUMYMBbI WWHpOKHe H Hersy6okKue, y Apyrux, HaoGopor, 
rayOokue u y3kve. Y TleHOK, MMeIOULMX TPH JWIMHHOBOJIHOBLIX MHHHMyMa 
OTpaxKeHNA, MOJIO%KeCHHA MX TMOCTOAHHBI WH COOTBETCTBYIOT Ai = 4833 44, 
Az = 4868 A, As = 4905 A. Y ocrambubix mpenapaToB mosoKeHve mepBoro. 
MHHUMyMa OT OOpasila K OGpa3ily Menaetca or 4871 go 4880 A, Broporo — or 
4836 no 4843 A. OcoGeHHo cuuIbHO 3TO TpOABAeTCA y OOpa3slOB, HMeIOIIMX riy- 
Ookuve y3vlbl MMHUMyMBI. Kak BugHO U3 puc. le, B cleKTpe a6copOuHu O6pasia 
No 577 (KpuBasa 6) UMelOT MeCTO TPH HOMOCHI MOTIOWeHHA, B TO BPeMA Kak B 
CHeKTpe OTPaxKeHuA STOO OOpasila (KpHBaa 6) HaGMOAaeTCA JMUIb OMMH MHHH- 
MyM. 
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__ [Ip Hosbiiennu Temnepatypbl mpeyBapuTerbuoro No_orpeBa NoANOKKU Jo 
450°, Bce NJIeHKH, HalIblIeHHble B ATMOC(epe CepHUCTOrO BOJOPOa, HMEIOT OYeHb. 
ralyOokue HM y3Kue JWIMHHOBOJIHOBBbI€ JIMHHM OTpaxkenua. Takue o6pa3ilnl, Kak. 
—[paBulo, OOHapPy2XuBalOT BA AMHHOBOMHOBEIX MuHUMyMa. TlojoxwKeHua Ux 
[WIA OMHOTO pala OOpasios npuxoysatca wa AA 4875, 4836 — 4845 A, a gaa apy- 
jroro Ha AA 4869, 4836 — 4841 A. KopotKopowHoBbie MHHUMYMBI oTpaxKeHus. 
MO CpaBHeHHio C MpefbiqyuluM cayuaem (puc. | B, a, 6, 2) craHoBatca G6ouee 
ABHBIMH. 

| Ilmeuxu, Hambiiennbie B arMocepe aprona Ha NOAIOKKU, npeqBapHTebHO 
Mogorpetie Jo 350°, Tak xe Kak H OOpasilbl, MpPHroTOBJeHHbIe B aTMOCiepe cep- 
HHCTOrO BOMOpOa, UMEIOT OAH, Ba WIM TPH JIMHHOBOMHOBbIX MHHUMYMAa OT- 
paxenua. Y mpenaparTos, NOyYeHHBIX Ha MOMOKKAX, MpelBapHTeAbHO TOLO- 
PpeTbix Wo 450 nu 550°, B cliekTpax orpaxKenua HaOwofaioTca Kak Ba, Tak 
TPH JJIHHHOBOJIHOBLIX MHHHMyMa — O4eHb Tviy6OKHX. 

| Wak, uccmeqopanua cieKkTpoB OTpaxKeHHA TOHKUX MIeHOK cyJbpuya Kay- 
MHA Ip TeMllepatype *KuAKOrO a30Ta NOKa3aJIM, YTO pelapaTbl, HalbieHHbIe 
B pa3JIM4HBIX aTMocdepax Ha IpeqBapHTeAbHO He MOZOrperble NOAMOKKU B. 
loOactu 460 — 490 Mp, He OOHaApyXuUBaIOT TOHKON CTPyKTYpbI. OTpamxkenus. Ona 
HaOmogqaetca AHUIb y OOpa3soB, HalbieHHBIX Ha IIpeqBapHTebHO TOsorpersie: 
MOOK KH, MPHyeM y IWIeHOK, MOJIyYeHHbIX Ha MOMMOKKAaX, HarperTbix Jo 300°, 
fax TIpaBUsIO, HMee€T MeCTO JIMMIb OHH MHHHMYM OTpaxKenusa upu A 4777 A, 
(OTOT MHHUMYM HaGsiofaeTca JaxKe y pellapaTos, B CieKTpe MOrMOuleHuA KOTO- 
pix He OOHapyxkuBaetcn nomoc a6cop6unn. Ilpu janbueliniem noBbilieHun 
TeMHepaTypbl NpeABapHTe/IbHOrO NOfOrpeBa NMOAMOKKU YHCO MAHHMYMOB yBe- 
WIMUMBaeTCA M JOcTHraeT NATH MpH Temlepatype 450 — 500°. Tor daxt, uTo 
y pxqa oOOpasyoB cieKTp OTparKeHHA COOTBETCTBYEeT CIEKTPy NOrMOMeHuA, yKa- 
3bIBaeT Ha TO, YTO IIpHpOa TOHKON CTPyKTYpbl OTpaxkenua cydbhuya kaqMua 
Ta Ke, 4TO HW MpHpoya mowoc ero aOcopOunn. 

_ B 3aksroyeHHe BbIpaKalo OnarogapHocTb mpod. K. B. Wanumopoii 3a nayy- 
HO€ PYKOBOACTBO M WeHHbIe COBETEI. 


Tocrynuno 
15 [Il 1961 


UMTHPOBAHHAA JIMTEPATYPA 


1K. B.; Ulanumoesa, ee Ilvporosa, HAH, 1389, Ne 4 (1961). 
2H. B.Wuporosa, JAH, 139, Ne 5 (1961). 
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Jloxaagm Akageman nayr CCCP 
1961. Tom 139, Ne 6 


PH3HYECKAT XHMHAL 


B. b. THXOMHPOB 


O MEXAHH3ME H3BJIEVEHHA )KAPHbIMH KHCJIOTAMH 
KOJIJIOH JHO-OCA)KJEHHOW FHAPOOKHCH DKEJIE3SA 


([Ipedcmaeaexo akademuxom IT. A. Pe6uxdepom 25 III 1961) 


Mexanuu3M W3Be4eHHA MeTaJJIOB 2KHPHbIMH KHCOTAMH OObIMHO OObACHAIOT 
oOpas0BaHveM B OpraHHyecKoH (pase CO/IeH 2XMPHbIX KHCJIOT C MeTAJIaMH UM 
OOMeCHHbIMH XHMHYCCKHMH peaKIHAMH, CUHTaA STOT Mpollecc THMHMYHBIM IIpH- 
MepOM XKHKOCTHOH aKcTpakiuH (*, *). 

TIpopegeHHble uCceqOBaHuA MO3BOAHAH YCTaHOBHTb HaJlH4He HHOTO Me- | 
XQHH3Ma H3BJICEYeCHHA MeTAJIJIOB %KHPHbIMH KHCJIOTAMH, CBA3AHHOTO C 3akpell- 


W3baeyvenue ——> 


A3bnevenue —> 


Z | _R.K-Mbs 
(ane Eee he aT) eee 
P manu Fe 

Puc. 1. Bausnne pH ua us- Puc. 2. SaBHcHMOCcTE H3BueKNe- 
BuleveHHe Fet? oeHHOBOH KHC- HHA WeNe3a OT COOTHOMIEHHA 
OTOH (1) M 0,05% pacTBopom M@KY %XHPHOM KHCMOTON (CHH- 
OJIEHHOBOH KHCJOTHI B Kepocu- TeETHYeCCKHE KHCJIOTH! (paket 
He (2) Hs BOMHOH (ba3bl Cc HCc- C,-+ Cy) H xKeIe30M B MOWIAX 
XOQHOH KOHWeHTpalneli x*eve- KHCJIOTbI Ha MOJIb 2Kele3a, pH 
3a 5 r/n HCxoqHoro pacrBopa 6,0. O6o- 


3HayeHHA KaK Ha puc. | 


JICHHEM B OpraHHyecKOH (hase KOJIMOWAHO-OCaxKTeHHBIX YaCTHIL PHApOOKuUceli, 
OnbitpI MPOBOAHJNCb, B YaCTHOCTH, C PHApookucbio Fe(OH)s, nosyyenuolt mpu 
HeHTpaJIM3alHH AMMHaKOM BOgHOrO pacTBopa comu (NHa)Fe(SOs)2 -12H20. 
Opranuyeckoli das0ii caY2KWJIN pacTBOpbI OAeHHOBO KHCAOTHI WIM CHHTeTH- 
4eCKHX MXHPHbIX KHCIOT PpakunH C7; + Cs B kepocuue. a 

CpaBHHTeJIbHO BbICOKOe H3BsIeYeHHe Kee3a HaOmMOJaOCb (puc. 1) B Tex 
Culydaax, KOra B CHCTeEMy BBOJWJIHCb MHHHMAJIbHbIe JO3bIl KHPHbIX KHCJOT, 
KOTOPHIX ObIO 3aBEOMO HELOCTATOYHO JI XUMHYECKOl PeakILMH OOpasoBaHHA 
COOTBETCTBYIOULHX Cosel (0,01 Moa KucoTEI Ha | Mowb xKese3a). Jaa cpaBHe- 
HUA NOKa3aHa S@PeKTHBHOCTh MpoOlecca MIpH HCHOAb30BaHHM YCTONM KHCJIOTHI 
(30 Moueli KucsoTH Ha 1 mMomp *Kewe3sa). 
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_ V3mMevenue coornomenuit Moseli (puc. 2) 34 CUeT YMeHbIIeHMA ComepxKaHuA 
oestesa (0,1 —- 100 r/n) B cucteme mpu ucnomb3oBanun 10% pacTBopa 2KHPHbIxX 
KHCJIOT B KEPpOCHHe MO3BO/IM0 YCTaHOBUTb MHTepBaJbl 3aMeTHOTO NposB/eHHA 
YcTaHOBJICHHOrO MeXaHH3Ma H3BJledeHuA (B Bue OCaqKa B Opranuyeckoli daze) 
| Ilo mepe cuwxkenna ucxoquol KoHIeHTpaluu xene3a KOJIHYeCTBO “OCayKa 
'B OpraHMueckon chase yMeHbIaOCcb pu OAHOBPeMeHHOM pocte cojepxKaHUs xe- 
gie3a B OCBETJICHHOH OpraHH4ecKoli case ((puIbTpate), KoTOpoe ycuIOBHO MIpH- 
HATO PaBHbIM TOMY KOJIM4eCTBY %Kevle3a, KOTOPOe HBBJIeKaeTCA C OOpas0BaHHeM 
PacTBOpHMBIX XHMHYeCKHX COeAHHeHHII. 
_ Uspaeyenve xenesa B oprannueckyl0 (a3sy MOXKHO OOBACHHTS o6pa30BaHHem 
j Ha MOBepXHOCTH Kaleb KepOCHHa afCOpOWHOHHBIX C0eB, HalpHMep, THIAa 


A A A 
| 
Fe Fe Fe “9 
Nee 2 ek eo y ia 
Na O int © > 


‘ 
pre A — aHHOH KUCJIOTHI), THApaTHpOBaHHbIX B TOL HIM HHO CTeleHH B 3a- 
‘BucuMocTH OT pH cpegnl. AcopOHOHHble COM, MMelOUMe MOMMepHO-leno4ye4- 
‘HY!0 CTPyKTypy, OYeBHHO, HM 3aKpelJIAIOT B OpraHHyeckoli dbase KOON AHO- 
CaxKJeHHY!O THAPOOKHCh. 
| OcaxkyenHble yacTHibl TH pOOKHCH Tp ITOM MOANULUpywTcA aycopOuHoH- 
HbIMM CJIOAMH, a MUHI[eJJIbl OOpa3syloT KOMIVIEKCbI C AHHOHAMH X%KUPHOM KHCJOTHI. 
IipHuuunvasbHad BO3MOXKHOCTb IIPHBeJeHHOFO BBIIIe MeXaHH3Ma H3B/IeVeHHA 
2Keslesa NOATBep*KaeTcaA pesybTaTamu paoor (*), MOCBAWLeHHbIX H3y4eHHIO CTa- 
‘OUH3alLHH SMyJIbCHH TBEPALIMH 2MYJIbraTOpaMH, B KOTOPbIX pa3BUBAaIOTCA Mpe- 
icrapseHua Il. A. PeOunyepa o pa3mM4HbIX TuMax JMCMepCHbIX CTpyKTyp. 
HH. A. Anetuukos u A. M. Maxaposa (*), u3y4aa MbIIa %Kele3a, HALIM, 4TO 
‘'B 3aBHcuMocTH OT pH cpesbl Mponcxo_NT OOpa3s0BaHHe OJHOBPeMeCHHO «KHCJIBIX» 
MM “OCHOBHBIX» MbIsI. ToT »Ke mpollecc JOJKeH HaOJIOaTbcA M MPH M3BeueHHK 
OKUPHBIMA KHCAOTAaMH KOJJIONHO-OCcaxKeHHOH THApOOKHCH %*eIe3a. Croco6é- 
HOCTb “OCHOBHBIX» MbIJI K OOMCHY AHHOHOB, BEPOATHO, MO2KeT ObITb HCHOJIb30Ba- 
Ha JIA U3BJIeEYeHHA H3 BOJHOH (Pa3bl HEKOTOPHIX MeTAaJIJIOB B AHHOHHOH opme. 


Tlocrynuno 
21 IIT 1961 


WMTHPOBAHHAA JIMTEPATYPA 


iemebwatunu, Il. WU. Bo6OuKoOB wu gp., “TAH, 122, Ne 3, 445 (1958). 
=P. WewWest,. T.G. Lyons, I. K. Carlton, Analyt. chim. acta, 6, 400 (1952). 
8A. ®. Kopeunxkui, Kang. aucceprauua, AX AH CCCP, 1960. 4H. A. Ane h- 
HuKkos, A. M.Maxaposa, /JIAH, 124, Ne 4, 852 (1959). 
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TrEOJOPH A 


B. Tl. ABPAMOB, B. H. BEJIKHH uw JI. JI. XAMLIEP 


OB YYUACTHH JIEXOBOTO ®AKTOPA B OBPASOBAHHH 
FOPCKHX OTJIOWKKREHHM CEBEPA NEYOPCKOM CHHEKJIM3bI 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 28 IIT 1961) 


. ay 


PaccmaTpuBaeMoe ABJIeHve HaHOo/lee APKO BbIPa%KeHO B paspesax 1OpCKUX 
} Raat BCKPBITbIX CKBaKMHAMM 3alaqHee Kpsx%ka Uepupnuesa (B palione 
moc. Xoceyja-Xapq). Saecb lopcKue OTMOXKeHUA C YrIOBbIM HecormacHeM exKAaT 
Ha pa3MbITbIX Mopoyax BepxHero Tpuaca. 
r B cxpaxune Ne 61 BeKpbir cileqyioluiMih paspes IpcKHX OTMOxKeHUi (cHu3y 
|BBepXx). 
Cpefquewpckune oTAOK eH HS (MomHocTHIO 50 Mm). B ux cocta- 
Be BbIJeAIOTCA Tp MauKu: 
_ 1. Hecopruposanubie aJleBpHTo-necuaHO-rasieqHble OTJOKCHHA MOLLHOCTHIO 
go 6M. lambKa pa3mMepom 2—7 cM, yrvloBaTOOKaTaHHaA HIM XOpOllo OKaTaH- 
Hav; MpecTaBleHa KBapIHTaMH HM KBaPIMTOBHAHbIMM TecuaHHKaMH, pexke — 
KpeMHeM M KBaplleM. SanouHAIOUMii MaTepvadl — MecuaHO-asleBpHTOBbIIi, Co- 
eTaBaeT 10 70% oObema MOposEl. 
_ 2. Ilauka mecuaHo-aleBpHTO-rMHUCTHIX OTJIOKEHHH MOILHOCTbIO 26 M. 
Hwxuve 18 mM paspe3a ma4ukKH CuIOxKeHbI CepoH, MecTaMH KOPH4HEBATO-cepoit 
AJIEBPHTHCTOH TIWHOH, cosepmallei pewKHe HeOKAaTaHHble OOJIOMKH H3BeCcT- 
KKOBUCTOrO MecuaHHkKa pa3MepoM JO 5 cM, O6yrJIeHHDIM pacTHTeJIbHbIM WeTpUuT 
‘M OCTATKM KOpellKoB pacTeHuli. BepXuaa YacTb NayKH MOUIHCCTHIO Gosee 8 M 
ienoxKena NepecauBaloulHMUCA asleBpuTaMM, MecKamMM M Necuanukamu. B nec- 
KaX WM MecuaHukaXx COJepxKUTCH TabKa KpeMHeH, KBaplla, KBapIMTOBNZHBIX 
‘MecuaHHKOB, H3BECTKOBHCTHIX aprHJIJIMTOB pa3MepoM fo 3—8 cm. 
| 3. HecoprupospanHble BaJlyHHO-aJIeBpHTO-FJIMHUCTbIe OTJOXKEHHA MOILHO- 
‘erbio 17 Mm. lampkKa u BasyHbi (pa3sMepom fo 12 cm) mpexcTaBseHbI KBapuuTaMn, 
‘KBapIMTOBUAHBIMH NecuaHukaMH, KPpeMHAMH, KBaplleM, a TaKXKe eMHMYHDIMY 
lO6O0MKaMu 3eJIeHOKaMeHHbIX NOpog. Kpynuad FaabKa U BaJlyHbl C1a60 OKaTaHEl. 
(SanoumHsatoulnit Matepuan (60—70% oF o6bemMa NOposbl) MpeAcTaBseH pasHosep- 
HUCTbIMH FJIMHHCTLIMH HM MeCYaHHCTLIMH aJIeBpHTaMH. 
_ Cpegqueiopcekuii sospact Bceii onucaHHOli BEIMIe TOJULM yCTawaBsuBaercs Ha 
OCHOBaHHH CIOpOBO-MbIVIbUeBbIX KOMMIeKCOB, H3yyeHHEIx B. C. Umenxo (7), 
: BepxuHelwpckKune OTIOKEH H A — TOMA CepbIX aleBPHTOB, He- 
SICHOTOHKOCJIOHCTHIX, HHOFa HeCJIONCTHIX, oOOmei MouHOcTbIO 106 mM. Tlopogpr 
CcoyepxKat BepxuelopcKyio (*?) dayny NeseluNOY, Heanonog, Spaxuonog. B aae- 
BPUTAX COJepKUTCA peKast, OObINHO XOPOIHO OKATAHHAH FaJIbKa CepbIxX KBap- 
WMTOB H KBapUwMTOBUAHbIX MecuaHHKOB pa3sMepom 1—2 cM. 

3anaguee, B ckBaxkuHe Ne 67 (cm. puc. la), oTMedaeTCa yMeHbilleHue pasMe- 
poB HM KomuYecTBa HcePpHTOBLIX BKOUeHMH. B uacrHocTH, J-l nauke (Hecop- 
THPOBaHHble BaJlyHHO-aJleBPHTO-FIMHHCTHIC OTIOKCHHS) BeCb COOTBETCTBYCT 
Mauka asleBpuTos, COjepKalllux yacTyto (q0 3%) rambky pa3sMepom 2—10.cm 
HM eJ[MHMUHbIe MeJIKHe BaJlyHbl. 
i K BocToKy MpoucxoquT yBemHYeHHe KoMueCTBa H pasMepoB NcedHTOBOTO 
MaTepasa, paccesHHOMO B TOHKOSEPHUCTEIX OCARKAaX, B uacTHOCTH, B CKBaxKHHE 
‘Ne 66 pasMep BaslyHOB B MaykaX HeECOPTHPOBaHHBIX BaJlyHHO-aJleBpuTO-TVIMHH- 
} 10* 1419 
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CTbIX OTMOMKeHUH (3aleralouluX B HWKHel YaCTH pa3spe3a 1Opbl) yBeJM4YHBAeTC 
yo 20 cM. Bottle 3feCb 3aseraeT TOMA CJONCTHIX PIMHUCTHIX aJIeEBPHTOB, COep 
>KAULMX M@JIKYIO paccesHHY!0 TaJIbky H rpaBu KpeMHaA HM KBapila. B cpeqHe 
yacTH TOJILLH COMepxXHTCA MpomiacToK 6yporo yruiaA. PopH30HTabHad CJOK 
cTOCTb B MOpofax MOAYepKHYTAa MeJIKUM OOYIJIeHHbIM PpaCTHTeJIbHbIM JeTPHTOM 
CJIONOl HM MpHCcbINKaMH MecuaHoro MaTepHavia. , 

CxogHble CpeqHe- H BepXHeIOPCKHe OTMOXKEHHA BCKPHITbI B palione YCHHCKO 
Kowpuuckoro cpoga ur. Happax-Mapa (',”), B palioHe HMWKHero TeyeHH 


Y=RG 
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eS 
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Puc. 1. Cxematuueckaad KapTa pacmpocTpaHeHusa 1OpCKHx OTMOwKeHHH B IleyopcKon 

CHHeKIH3e. / — HWKHeMeJOBbIe OTMOKeHHA — Cry; 2— cpeqHe- H BepxXHeopcKHe 

oTmOxKeHUA — Jo_3; 3 — qowpcKne oTrmomenuA; 4 — ycTaHOBJIeHHBIe KOHTypbl; 5 — 

mpegnomaraeMble KOHTYpbI; 6 — BOcTOUHAaA rpanuia THMancKoro KpsxKa; 7 — OOHaKe- 
HMA; 6 — CKBaxKHHbI; 9 — 3anaqHad rpaHuma TlomapHoro Ypamna 


p. Anak (HM. H. Cynumop un H. C. Uurapes, 1945 r.), y moc. Mytupti Matepuk 
(M. M. Tpayescxnit, 19541.) n B paitone chika KpsKa UepnpllleBa H NOAHATUA 
Uepnosa. 

Bo Bcex yKa3aHHbIX IIYHKTaX B COCTaBe CpesHeIOpCKHX WH HWKHeH YaCTH BepXx- 
HeIOPCKHX OTJOKeHHM MPMHAMAIOT y4aCTHe COM TIMH, aJIEBPHTOB M TeCKOB, 
coflepmKalllux pacceAtHHYy!0 raJbKy, a B patonax p. Anak u noc. Mytupii Mate- 
PHK — TakxKe H MeJIKWe BaJIyHBI. 

IIpucytctBue pacceAHHbIX BaJIyHOB MW raJIbKH B CAOMCTHIX aJleBpuTaX M TIM- 
HaX IOPCKHX OTMOMKEHHH TPYIHO OOMACHHTb HHAaYe, FEM IIPHBHOCOM McedHTOBOrO 
MaTepHala PeYHbIM H MPHMaHHbIM JIbOM. Ita TOUKAa 3peHua OCcObeHHO yOesN- 
TCIbHO MOATBep*KaeTcH CpaBHeHHeM OMMCAHHBIX MOpO C YeTBePTHYHbIMH OT- 
AOKEHHAMM JAaHHOH TeppHTOpHu, yuacTHe TAlMaNbHOrO (baKTOpa B OOpa3o- 
BaHHH KOTOPbIX ABJIACTCA OOULEMPpN3SHAHHbIM. 


1420 


mn | 

it OnNMucaHHble OTOXKEHHA BECbMa CXOJHBI NO CBOeMy oOuINKy, MeXaHHyueckomy 
jOCTABY H TeKCType CO CJIOAMH, CiaraiOUMMM HHKHIOIO UM CpefHIOW YacTb pa3- 
j2€34 YeTBEPTHYHEIX OTOKeHUI BombuieseMeIbcKol TyHApbI («6a3aJIbHbIii» 
4 “CTPYKTYPHBIM> TOPH3OHTHI). CXOCTBO 3TO ObIBAeT HACTOMbKO 3HAYHTEbHBIM, 
ATO HEKOTOPble MCCJIeMOBAaTeH MPMHUMAJIHM OMNMCAHHBIe BbIWe CpeqHeropcKue 
|THOKEHUA 3a YETBEPTHUHbIe, a BbIllleeKallNe MOPCKHe BepXHelopckKHe ocay- 
KH — 3a JI€@QHUKOBbIe OTTOp2KeHIILbI. 

«Da3aJIbHblli TOpu3s0HT» — Toa HeCOpTHpOBaHHbIX BaJIyHHO-MecuaHo-ru- 
HUCTHIX OTOXKEHHH MOWIHOCTHIO AO 7 M, 3adleraroulMx B BopkKyTHHCKOM palioue 
da MOBEPXHOCTH MaeosonCKUX Mopog. Tovula umeeT OypoBaTo-cepylo OKpacky 
|4 COJepAKUT 3HAYMTeNbHOe KOMMYeCTBO BasyHOB (40 50%). Tlopoybr coxepxKaT 
HepewKHe M@/IKHe ayTHreHHble CTAKeHHA CHepuTa HW MMpUTa. 

«BasasbHblii FOpu30HT» 10 yKa3aHHbIM BbIINe NpH3HaKaM CXOJeH C HeEcopTH- 
POBaHHBIMH BaJlyHHO-lleC4aHO-rIMHUCTbIMH OTJIOMKEHVAMH, 3a/ePalOULHMU B OC- 
HOBaHHH OMMCaHHOrO Bblllie pa3spe3a 1Opsl. 
> sCTpyKTy publi» ropu30HT MouHocTbIO 10100 M, sauerarouiili Hay, 6a3abHbIM 
TOpH30HTOM, TipeycTaB/IeH TeMHO-CepbIMH CTPyKTYPHbIMM CyrMHKaMH, cytieca- 
MM HM raMHamy. [lopoyb HeacHo, HHO a OTYETAMBO CIONCTHI, CosepxaT paccesH- 
HytO raJibKy, HHOrla MeJIKHe BaJlyHbl, HeOOyrIeHHbI PaCTHTeMbHbIM DeTpHT, 
a TakxKe OOJIOMKH, peKO leJIble CTBOPKH MOPCKHX, YeTBEPTHUHIX paKOBHH, 
MHKpodayHy H MUKpodopy (quaTomen). Tlopogb «ctpykTypHoro» ropHu3oHTa 
CXOJHbI CO CpeTHEIOPCKOH aJIeBPHTO-FIMHUCTOH NayKoH, ONHCaHHOH BBIILe. 

CXOJCTBO ONHCaHHbIX BBIIIIe IOPCKHX OTMOAKeHHH C YeTBEPTHUHbIMU OTMO*Ke- 
HUAMM TpHBOAUT K NpeqNoOo*KeHHO OO yuaCTHU PIAWHa/IbHOrO PakTOpa TakxKe 
M B (OpMMpOBaHHH fOpCKHX OTMO*KeHHH. 

OTHOCHTeJIbHO TeHe3HCa YETBEPTHYHbIX AHAJIOPOB OMMCAHHbIX IOPCKHX OTJO- 
MKCHHM MMeIOTCA JBe TOUKH 3peHHA: MepBad pacCMaTpHBaeT OTMOKEHHA OGOHX 
Ha3BaHHbIX FOPH30HTOB KaK KOHTHHEHTAIbHY!0 MOPeHy MaKCHMaJIbHOFO MOKPOB- 
Horo omefeHeHun (°,*,1°); Bropad —UcCXOMMT M3 pekcTaBeHHH O TAlHo- 
OacceHHOBOM MpovcxowyeHHH 9THX NOpog (Bb. JI. Adbanacpes, 1958 r.; A. V1. Io- 
op ¥ gp., 1960 r.; B. HW. Benkun, 1960 r.). 

Ileppax Touka 3peHHA B MpMMeHeHHH K IOPCKHM OTJIOHKEHHAM ABJIAeETCA He- 
IIpHeMJIeMOH, Tak KaK IIPOTHBOpPeuHT BCeH CYMMe HMEIOULMXCH 3HAHMH O KJIH- 
MaTe fopcKoro Nepvoya B MaHeTapHOM MacllTa6e. 

_ Takum oOpasom, JA IOPCKUX OTIORKeHHH CeMyeT paccCMaTPHBaTb JIHIIb BOS- 
IMOXKHOCTb HX JeqOBO-OacceHHOBOrO MpOHCXO*KeHHA. 

JlelicTBuTeIbHO, MOMOOHbIe BaJyYHHO-aJIeBPUTO-rIMHHCTbIe OTJIO*KeHHA, 
a TaKxKe PIMHHCTble CJIOHCTbIe OCaJKH, COepxKalllWe pacceAHHY!O ra/ibKky MV Ba- 
| QYHbI,— OObIMHO HCTOMKOBbIBAIOTCA B JIMTepaType Kak JIeOBO-OacceHHOBble 
/oTmoxenna (47°, §, °). TlocmeqHve o6pa3yioTcA B pe3yJIbTaTe B3JIaMbIBaHHA Hi 
TaAHUA MpunaliHoro M peyHOrO Mba, HecylleroO rpyOooOJIOMOUHbIH MaTepHal. 
\CoBpeMeHHble OTJOKEHHA TAKOFO XapaKTepa H3BECTHbI TOMbKO JIA 3aMep3ato- 
IX OacceHHOB WIM JIA OacceHHOB, Kya BMagawT 3aMepsarolllve pekH. 

OmvcaHHble cpeHelopcKHe OTOXEHUHA CPOPMUPOBaMHCh B YCMOBUAX OMpec- 
HeHHOFO OacceliHa HIM B pxAe pas0OUleHHbIX OacceHHOB O3epHOrO HIM Olpec- 
HeHHO-aryHHOroO THMa, Ip yuacTHu pesHOro M NpHMalinoro bAa. B uacTHOcTH, 
BaJlyHHO-fMecuaHO-PIHHUCTble OTOMKeHHA OOPAsOBaIHCh B e/IbTAX PeK HM IIPH- 
MBIKaIOULMX K HHM uacTAXx OacceHHoB. Ha 9THX yuacTKaX OCHOBHY10 Maccy OCaq- 
KOB COCTABJIAJIM aJleBpPHTbI H PIMHbI; HAPALY C STHM PeyHbIM JIbAOM IIpHHOCHJIHCh 
B OObIIOM KOIHYeCTBe TaJIbKH UH BaJlyHbl. 

OnuvcaHHad BepXxHelopcKasd TOMMLAa, CIOHKEHHAA CONCTHIMH PJIMHHCTBIMH aJleB- 
puTaMu c paccesHHOM rabKOl, OOpas0BalaCb B MeKOBOZHOM MOPCKOM OacceH- 
He. [IpuBuHoc rasek TakxKe NpOWCXOAMJ C MOMOUIbIO MpHManHOrO UM pedHoro MbAa. 

OcHOBHbIM HCTOUHHKOM mcePuTOBOrO MaTepHasla JIA paccCMaTpHBaeMoro 
paliona cayxKuA Sanagqupit ckn0n Tlaneo-Ypana. OG STOM CBHAeTebCTBYyeT 
cocTaB MceHToBoro MaTepHavla, MpeqcTaBJIeHHOrO B OCHOBHOM O6JIOMKaMH KBap- 

“ILMTOB HW KBapIMTOBHAHbIX MeCuaHHKOB, WIMPpOKO pa3BHTbIX B HW2KHEM TlaJleO30e€ 
Tlonspxoro u IIpunonapnoro Ypana. Kpome Toro, Ha MomowKeHHe MCTOMHHKA 
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cHoca B o6vlacTH Ypala yKasblBaeT yBeMWYeHMe KOMMYeCTBa M pasMepoB Tice 
TOBOrO MaTepHasia B BOCTOUHOM HallpaBJeHHH. 

BsriAdbl aBTOpOB Ha yuacTHe meqoBoro akTOpa B OpMHpOBaHHH OMH- 
CaHHBIX IOPCKMX OTJIOX*KeHH He MpOTHBOPeyaT CXeMe KMMATHYeCKOH 30HaJIb- 
HOCTH B lopcKoe Bpema, JaHHolt H. M. Crpaxospi (°), corsacHo KoTopoi pac- 
CMaTpHBaeMad TeppHTOpMA pacnOularalacb B 30H€ YMepeHHO BaxKHOrO KJIH- 
Mata. : 

V3n0xKeHHble MaTepHaJIbl NOSBOUAIOT CleaTb Cileyrolve BbIBOLBI: 

|. B dopmupoBaHHi cpesHelopCKHX HM HWKHeH 4YaCTH BepXHelIOPCKHX OTJO- 
*KeHHM IpHHHMa yuacTHe peyHOoll M MpMNavnbli Jez. 

2. YcraHaBJIMBaeMblii TeHe3HC OMMCaHHbIX IOPCKHX OTMOKeHHH, B 3Hau-§ 
TeJIbHOH Mepe CXOMHBIX C yKa3aHHbIMH BbILIe YeTBEPTHYHbIMA OOpasoBaHuaMy, 
ABJIAIOTCA JONOIHUTeIbHBIM JOKa3aTeIbCTBOM TIAWMOOacceHHOBOrO (a He KOH- 
THHEHTAJIbHO-JI@MHHKOBOFO) MpOMCXO*KAeCHHA MOCMeTHUX. - 

3. HekoTopoe pa3iMuve JIMTONOrHH OMMCaHHbIX YeTBEPTHYHBIX HW IOPCKHX 
OTOXKeHUM (GOMbIee KOMMYeECTBO H pasMepbl BaJlyHOB B YeTBEPTHYHbIX OTJIO- 
*KCHHAX) HAXOAHT OObACHeHHe B pPasHHe KJMMATMYeCKHX YCJIOBMKM ropcKoro 
H yeTBepTHYHOrO BpeMeHH. Ecuim 1opcKHe MOpoybl HecyT CieTbI JeATebHOCTH 
risMHaJIbHOrO (bakTOpa B yCOBMAX yMepeHHOFO KJIMMaTa, TO JIMTOMOrHA 4eT-| 
BePTHYHBIX TOJML OTparxkaeT OOCTaHOBKY MOJIAPHOH KJMMaTM4eCKOM 3OHBI. | 


BopkyTHHCKax KOMIIJIeKCHaA TlocrynH10 
reomoropa3sBesouHad 9KCHeAMINA 17 III 1961 
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B. Jj. ROBPbIHHH u E. M. CHPHTOBA 


: HAXOAKH KEMBPHACKHX TPH JIOBUTOB 
; B JOKE3KA3PAH-YJIYTAYCKOM PAMOHE 


(IT pedcmaeneno akademuxom JI. B. Haauexunoim 20 ITI 1961) 
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Visyaeniem ctpaturpapun HuxKHeMaseosolicKUx OTMOKeHUI, yuacTBYIOULUX 
B® cTpoeHHu TeppuTopun J>Ke3kasran- YayTayckoro palioHa, 3aHHMaJIMCb MHO- 
irve uccnegosatenu: JI. UW. Boposuxos (1952, 1955, rr. u mp.), A. B. Bonun, 
MM. WM. Vaanxos, 9. I. Aoxapagos, A. JI. Kuunnep (1959 r.), WH. C. Aropxun ” 
(1935 r.). Han6onee zeTaibHoi aABIneTCH cTpaTurpadpuyeckad cxema, paspa6o- 
TanHas JI. MW. boposukospi (+). Ilo stoi cxeme KeMOpHiicKHe OTOXKeHUA BbIIE- 
JI@HbI YCJIOBHO, Ha OCHOBaHHM UX CTpaTurpaduueckoro NOOKeHHA HYKe (pay- 
\HUCTHYeCKH OXapaKkTepH3OBaHHBIX OPOBHKCKUX OOpasoBaHUli, a TakxKe Ha OC- 
HOBaHHM CONOCTaBJIeHHA UX C KeEMOPHHCKMMM OTJOXKCHHAMM ApyrHx pavoHoB 
_Ka3axctana. 
__ M3 uckonaemprx octatKos JI. 1. Boposukosbim B KeMOpHHCKMX OTMOKEHUAX 
“ObIIM OOHAPyXKeHbI TOJbKO CKeJleTbI paqMOMApWuU, OTMeYaTKH PaKOBHH act- 
pomoy, HM 6e33aMKOBBIX OpaxHONO, a TakxKe CJeTbI NOM3AaHHA yepBeH. IlosTomy 
BO3pacT BbIJeeCHHbIX HM CTpaTurpadvuecKHX NofpasqemeHHi OcTaIcA Masie- 
OHTOMOrM4ecKH HeEOOOCHOBaHHbIM. 
_ B mpouecce reomorocbeMOuHBIX pa6OT, MpOBOAMBIIMXCH aBTOpaMH B 10Fo- 
“SamamHouw uactu JiKe3ka3raH-YuJytTaycKkoro pahona, BiepBble OblIH HalieHbl 
“TPMAOGOUTHI B KOKTAJIbCKOM CBHTe, OTHOCHMOH paHee K CpeqHeMy KeMOpuHto (?). 
| Tilo auTonoruueckuM NpH3HakaM KOKTAaIbCKad CBUTA OTYeTIMBO Mospa3ye- 
| JIAETCA Ha JIBe MOJCBUTHI: HMXKHEe- HW BepXHeKOKTaJbcKyw. IlepBad M3 HX Mper- 
“CTaBJIeHa UYePHbIMH HM TeMHO-CepbIMH MJIOTHbIMA MaCCHBHbIMH MOsOCuaTBIMH 
AUIMA@MH, KPeMHHCTBIMM HM YyIIMCTO-KpeMHUCTbIMH TMOpowaMH, TeMHO-cepbIMH, 
TI€HeJIbHO-CepbIMH HM 3eJICHOBATO-CepbIMH KPCMHHCTO-FIMHHCTbIMH HW KPeMHHCTO- 
YIAMCTHIMU CaHIaMH, cofep2kauluMu cociopuToBble KOHKpellHH. Paspe3s HYK- 
HeEKOKTA@JIbCKOM MOJCBUTHI, pasBUTOH B HMKHeEM TeyeHHu p. Baikonyp, Meer 
clefyroulee cTpoOeHHe, HayHHanA CHHB3y: 
1. Aurel nomocuaTble uepHOro, TeMHO- M CBeTJIO-ceporo IBeTa, MIOTHBIe C 
) pakosucTEM u3n0MoM. IlogocuaTocTh mopoy oOycoBeHa 4aCTLIM yepeOBa- 
_ HEM CepbiX, CBeTMO-CepbIX HM YePHbIX MOMOC. CBeTVIbIe MOMOCbI COCTOAT H3 KpeM- 
-HHCTO-KBapleBoro MaTepHasla C HeOOJIbWWOH MpHMecbio yraucTorO BelllecTBa, 
a TeMHBIe COepKAaT 3HAYMTeIbHYI0 IpUMecb MocweqHero. SMIMbI OOIbINeH YaCTbIO 
CMATbI B KpPYIHble CKaqKH, OCOKHEHHbIe CKaKAaMM BTOPOrO TOpAAKa.... . 
sg ge ed . Momxocts 30 m 
2. Kpemuucto-yravctTble Mopogbl yepHoro WBeTa, MOTHbIe, TOHKOMOIOCUa- 
Tbhle, HHTCHCHBHO JIMCIOWMpOBaHHble.... . eee . MonmtHocTp 8—10 M 
3. Kpemuuctble H KpeMHMCTO-yrJIMCTble NOpOsbl TeMHO-Cceporo WBeTa, yepe- 
‘Jtyiouleca C TEMHO-CepbIMH M MellebHO-CepbIMH KPCMHUCTBIMH H YIvIHMCTO-KpeM- 
‘wuctbiMM cianuamu. Tlocuequve cogep»xkaT MHOroyHCeHHble ocdopHuToBble 
 KOHKpelMH, pa3Mep KOTOPBIX Koue6JleTcA OT 2—3 JO 5—7 CM. 
{ 4. VispecrHakKH TOHKOCMONCTbIe, paccaHWOBaHHble C Poc*OpHTOBbIMH KOH- 
) Kpellvamu........ LF ee, SRD ee Pe a NORE mee ere 
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5. KpemMuucto-yranctble Nopoybl co cBoe06 pasHbiM OyropuaTbIM CTpoeHHeM 
pacclaHHOBaHHble. . .. . am a ke Mounoctp 10 m. 

6. Kpemuuctple cqanithl, “TOHKOpaccsaHWoBaHHble ceporo H TeMHO-ceporo 
mBeTa c dbocsOpHTOBbIMH KOHKpelHAMH. .. . F . Momuoctp 10 m. 

MouHocTb omvcaHHoro paspe3a 135 M. Oomaa MOMLHOCTE HM)KHEKOKTAVJIb- 
cKoH nmogcBuTE 130—150 M. 

BepXHeKOKTaJIbCKad MOACBHTa, CBA3aHHaA C HHKHEKOKTAJIbCKOH T0CcTe- 
M@HHBIM MepeXOJOM, CMOAKeHA YIVIMCTbIMH M3BECTHAKAMH YePHOFO, TeMHO-ceporo 
H Ceporo WBeTa, HMelolLHMH MHOFOYMCJIeHHble MeJIKHe IpOKUIKH OeOro KpyIHO- 
KpUcTasuiMyecKkoro Kasbunta. M3pecTHAKM MJIOTHbIe, TOHKOKPHCTaJMyecKHe, 
TOHKOCJIOHCTbIe, 4YacTO Cc OyropuaTOH MOBepXHOCTbW. 

VispecTHAKH COofep2KaT B ce6e MpOcsOM CepOBaTO-3eJIeHOBATHIX H TaOauHO- 
3eJICHBIX TJIMHHCTbIX H H3BeCTKOBO-PIMHHCTHIX CJIaHWeB, MOMLHOCTHIO OT 0,3— 
0,5 no 1,5—2 m. MoutyHocTb Bcelt BeEPXHe€KOKTaJIbCKOH MOACBUTHI KOeOeTCA OT 
20 20 50 M. 

B Bepxueil YacTH W3BeCTHAKOB BepXHEKOKTAIbCKOM NOCBUTHI aBTOpaMH 
B 1958 r. Bnepsble qua JKe3skasran- YayTayckoro paioua, Obl HalijeHbl TpH- § 
JIOOUTHI, a B ClaHWax — 6e33aMKoBble OpaxHonosbl. TpHoOuThl, 10 onpeyevie- 
amo H. E. Yepupuuesoi u JI. H. KppicbKoBa, oTHocatca kK poy Proceratopyge 
 UMEIOT CXOJCTBO C BepXHe-CpeqHeKeMOPpHHCKUMH TpHIOOuTaMH P. magnicauda | 
(Westergard). H. B. IlokposceKas octaTKH TpHJIOOHTOB H3 STOH *Ke KOMWIeKLMK 
TakxKe OTHOCHT K poy Proceratopyge, HO CpaBHMBaeT UX Cc BHOM P. fragilis | 
(Troedsson) u3 BepxHero kemMOpua Boctouxoro Taxnp-lWlana. 

Co6paHHas aBpTopaMH B 1959 r. TaM xe HOBaA KOJICKIMA TPHJIOOHTOB, M0 
sakmouenmo H. K. Msumua, cogepxut: Lopnorites fragilis Troedsson *, L. 
ex. gr. rectispinatus Troedsson, L. baikonuricus Ivch. sp. n., L. sp. 1, L. sp. 2, 
Lotagnostus sp., Pseudagnostus sp., Obolus sp. StTor kommseKkc PayHEI, 10 ero 
MHeHHIO, XApaKTepeH JIA BepXHel TpeTH BepXHero KeMOpuA. OHakO BOspacT 
Bceli KOKTaJIbCKOH CBHUTbI HAMM 0Ka IIpHHHMaeTCA Kak CpejHe-BepXHeKeMOpHit- 
cK. J[emaetca 3TO Ha TOM OCHOBaHHH, YTO H3BECTHAKH C TPHMOOHTaMH NOsCTH- 
JajoTcA KpeMHHCTOH NMaykOH (MomHOcTHIO OT 130 no 150 M) HM KHEKOKTaJIbCKOH 
MOACBUTbI, JIMWICHHOH OpraHHyecKHX OCTATKOB, a TakiKe HM TO, YTO B HM KHeL 
yaCTH aHaJIOPHYHBIX H3BeCTHAKOB Bowpuoro Kapatay HalieHbl cpéqHeKemOpHii- 
ckHe Tpu100uTHI Lejopyge laevigata (Dalm.), Goniagnostus nathorsti (Brégger), 
Peronopsis sp. 

Takum 06pa30M, HallIH HAXOJKH TpHJOOUTOB B 3HauHTebHOM Mepe MOmTBep- 
*KMaOT MpaBHJIbHOCTh CTpaTurpaduyeckoro NospasyqeseHuA KeMOpPHHCKUX OT- 
JOKeHMH, MpeqoxeHHOoro paHee JI. HM. BoposuKkospi (+), w BMecTe Cc TeM 1103- 
BOJIHIOT YTOUHHTh BO3PacT BbIJeJIeHHbIX HM B CBOe BpeMA CBHT. 


{loctynua10 
16 II 1961 


UWHTHPOBAHHAA JIMTEPATYPA 


1 JI. WU. Boposuxkos, Tp. BCEIEW, nos. cep., 6, 1955. 2 A. JI. Kuunnep, 
Cos. reonorua, Ne 10 (1959). 


* Lopnorites = Proceratopyge. 
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: Hokaaygn AKanemun Hayk CCCP 
i 1961. Tom 139, Ne 6 


_LEOJIOPH A 


M. C. KAJIEL.KAS wn A. J. MAKJIYXO-MAKJIAM 


O ME3030HCKOH KOPE BbIBETPHBAHHS 
HA 3ANAJHOM CKJIOHE NOJIAPHOTO WH MNPHNOJIAPHOFO YPAJIA 


(ITpedcmaeaeno axademuxom H. II. Tepacumosoim 23 II 1961) 


\ 


YMOMMHaHHe O Hamvuun Ha TlonapHom Ypaue, B Oacceiine p. Kappi, natua 
KOpbl BbIBETPHBaHHA, IO-BHAMMOMy Me3030HCKOrO BO3pacTa, Mbl HaXOJHM B 
paoore A. HU. Msanosoii u B. A. Ocaguepa (1952 r.). OquaKo neppble cBeqeHua 
(0 WIMpOKoM pacnpocTpaHeHHM Me3030iCKOli KOpbI BLIBETPHBAHHA Ha TlousapHoM 
Ypavie oTHocatca kK 1955 r., Kora COTpyAHUKH TemMaTHuecKol napTun Vucru- 
TyTa reorpajuu AH CCCP u Bopxytckoi Kommuiekcuol skcnequuuH A. A. Ba- 
cueHko H A. JI. Muxayxo-Makaali ycraHoBuu ee Ha yBase Kaya-Mbibk B 
JeMBUHCKOH CTpyKTypHO-aunabHOK 30He. Kopa BbiBeTpHBaHHA 3yech mpel- 
CTaBeHa NeCTPOOKpaleCHHbIMH T1aCTHUHbIMH X2KHPHbIMM TIHHAaMH, pacmouo- 
2KCHHBIMM Ha U3BECTHAKOBO-CAHIEBbIX OTOXKEHHAX XAPOTCKOM CBHUTbI, HMerO- 
el CHIypwuicKHi Bospact. Bbixoybl KOpbi BLIBETPHBaHUA 3aHHMAaIOT MOULalb 
B 2,5—3 KM”, MOIUIHOCTb ee He MpeBpiaeT |,5—2 om. 

B 1958 r. Bprxogbl KOpbl BbIBETPHBaHHA OblIH OOHApyKeHbl HAMM Ha Mexk]ly- 
peube pp. Koxkuma u JlemBpl. 3yecb KOpa BbIBeTpHBaHHA pasBHTa Ha cpesHese- 
BOHCKHX OTJIOMKEHHAX, COCTOALIMX H3 H3BECTHAKOB, KBaPIWHTOB, yrHCTO-Kpem- 
HHCTHIX HW PIMHUCTHIX Canes. Kak 4 Ha yBawle Kaya-Mblibk, Kopa BbIBeTpHBa- 
HHA IpescTaBJleHa NecTpOOKpallieHHbIMH TIMHAMH H CyIIHHKaMH, pexke — pbIx- 
| JbIMH KBapileBbIMH MecKaMnH. I]noulayb ee paciipoctpaHeHus paBHa 45—50 Km?. 
_  B 1959 r. BbIxoybI KOpbI BEIBETPHBAHHA Obl OTKpbITHI M1. A. KupuaoBpim 
‘B BepxoBbax p. JlaropTbl Ha naomaqn B 0,5 km*. Kopa BbIBeTpHBaHHA 371eCb 
pa3BUTa Ha JOOPMOBUKCKUX KPHCTaJMYeCKMX CaHWaxX WM MpeycTaBeHa TakxKe 
TleCTPOOKpallleHHbIMH WIaCTHYHbIMM PIMHaMH. 

Kopa BbIBeTpHBaHHA H3 BCeX YMOMAHYTHIX paHOHOB OO/ajaeT BeCbMa 
OH3KHM XHMHyeCKHM COCTaBOM, KOTOPbiH MOKeT ObITb OXAPAKTeEPH3OBAaH Cule- 
qyioummMu wudpamu: SiOz 33—40%; FexOs 9—22%; AlOs 26—53%; TiQe 
0,4—1%. 

CrekTporpadwyuecku B KOpe BbIBeTpHBaHUA YCTAaHOBJIeHbI B HHYTOMKHOM KO- 
JIM4ecTBe CBHHEl, HHKeJIb, MeJ{b, XPOM, ILMpKOHHH, OepHMH, HTTP, BaHa- 
MU, CKaHHH UM raiaHH. 

Tlo, MMKpOCKONOM MpOLyKTbl KOpbl BbIBeETPHBaHHA HUMeloT OOMOMOUHYIO 
CTpyKTypy M COCTOAT H3 YIVIOBaTbIX, MJIOXO OTCOPTHPOBaHHEIX OOJIOMKOB BBI- 
BeTPeJIBIX MH OCBETJICHHbIX PIMHMCTHIX M YIJIMCTO-KPeMHHCTBIX CJaHIleB HW KBap- 
WHTOB, CIIEMeHTHPOBAaHHbIX TIMHHCTHIM IleMeHTOM 2KeJITOFO HIM POsOBOrO IBeTa. 
[mMHucTad Macca IleMeHTa COJepxKUT MpHMecb yIOBaTbIX H OCTPOYTOJIbHbIX 
KBAapll€BbIX 3epeH, UMeeT CIlyTaHHOBOJOKHMCTYy10 CTpyKTypy M HNTepdepupyer 
B XKeJITBIX HW OpaHxKeBbIX TOHAX MepBoro NopayKa. Tl AMHUCTaA Macca COxKeHA 
B OMHUX clyyanX MUHepasamu rpynmbt ruqpocmoy (Nz = 1,576; Np = 1,566; 
N,—N, =0,010), B apyrux cayyaax MpeMMyilecTBeEHHO KaOJIMHUTOBAA. Ha- 
yiMuve B PAHHUCTOM tpakUHH MpOyKTOB KOpbl BbIBeETPHBAHHA THpPOCMO_ U 
KaOJIHHHTa MOTBepxKaeTcA WH TepMOrpaMMaMH, MIpHyeM B Cilyyae KaOJMHUTA 
“TOCIeEMHHe OCOXKHEHbI JOMOMHUTEbBHBIM JHAOTepMHYeCKHM 93pPeKTOM IIpH 290 
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u 320°, oOycnOBeHHEIM MpHcyTCTBHeM THIpOOKHCNOB xesesa *. HeoOxoqHmM 
OTMeTHTb, UTO YACTb NPOAYKTOB KOPHI BLIBETPHBAHHA, MpeACTaBeHHaA OCBeT 
JICHHBIMH, pa3pbIXJIeHHbIMH HM MeCTPpOOKpallleHHbIMH CepHUMTOBbIMH HW KBapleBo 
CepHMUTOBLIMH CJlaHIlaMU, HMeeT, HECOMHeHHO, asIOXTOHHOe MIPOHCXO*KeHHe, 
CmoRucTE MaTepWad caHieB HaXOJMTCA B NMepBbIX CTayMAX KaOJIMHU3alK 
(N, = 1,570; N, = 1,564; N, —N, = 0,006). 

Kopa BbIBeTpHBaHua Ha Mexylypeube pp. Koxuma u JleMBbI HaXOJUTCA B 
CHOKHbIX YCMOBHAX BaseraHuaA, Ona pacmpoctpaneHa Ha MONayM pasBuTHAa 
MHorospycHOro KapcTa, B pesysbTaTe KOTOporo copMupoBaicA CBOeOOpasHEiy 
XOAMUCTO-3aNaquHHbt petbedp. JIMH30BMqHOe CTpCeHve TONUIM cpeHeqeBOH-ff 
CKUX OTMOKeHH OOYCMOBIMBaeT MATHHCTOe pacnomowKeHHe 3aKapCTOBaHHbIX 
yuacTKoB. CrpoeHve KapcToOBoro pewbeta OcOxKHEHOH 
TpomeccaMH JI€qHHKOBOM AKKYMYJIAWMH, HaslOxKHB-f 
melicA Ha JOMeHAKOBbIe KapCTOBble (pOpMbI H lipeTep- 
nepuei B CBOIO OYepeb MpeoOpasoBaHHe B pesyiJb- 
TaTe COBPCMeCHHBIX KapCTOBbIX IpoleccoB. CBoeodpa- ¥ 
3He XOa POPMUPOBAaHHA pesbeda CO3aeT CJIOXKHY1O F 
KapTHHy 3asleraHHA KOpbI BbIBeETPHBaHHA. 

Ilo ycnoBuaM 3aJleraHHA KOpa BbIBeTPHBaHuA 
MO*KeT ObITb pasyesweHa Ha: a) aJIJIOXTOHHYIO, Mepe- 
MeLLeHHY!O JI€HHKOM HM COJIMIOKWMOHHBIMH T1po- 
weccaMu; 6) aBTOXTOHHYIO, B CBOIO Ovepedb MOApasse- | 
JIAIOULYIOCA Ha HeMOCpeJCTBEHHO BbIXOJALLYIO Ha Je- 
BOHCKHX OTJIOXKeCHHAX H YaCTHUHO MepeMellleHHYy!0 
IIpH KapCTOBO-lpocaoOuHbIx Wpoweccax. 

Ha Mexylypeube pp. Koxuma u JlemBbI Kopa BbIBeT- 
PHBaHHA pasBuTa IIpeHMYLLeCTBEHHO Ha CpeyHeM J[eBO- 
He, HO OHA HMeeTCH H Ha JOOPAOBHKCKHX OTMOMKeHHAX 
WM cuslype, OTMeyaslacb Ha HMaKHeM JeBoue (A. J. Muxk- 
myxo-Maksan, 1959 r.) u opfosuke (B. B. Menuep, 
1948 r.). 

TakuM OOpa30M, KOpa BbIBeEeTpHBaHHA MMeeT 3Ha- 
YHTeJIbHOe MOULalHoe paciipocTpaHeHHe Ha 3allaHOM 
cKkoHe IlonapHoro Ypawa, HO B OOJIbLIMHCTBe CJy- 
yaeB B IIpefrOpbAX CKpbITa MOjJl YeXJIOM YeTBeEpTHY- 
HBIX OTJIOXKeHHH. 

Bce W3BeCTHbIe BbIXOJbl KOPbl BbIBETPHBaHHA B 
CBOeM pa3BHTHH pWypoueHbl K HMKHeEMy sApycy 
peibeta IlonapHoro Ypasa, oOpa3yiouleMy HH3KO- 
oe a, es conta TOpHbIe HM YyBaJIMCTble MpesPOpHble BOSBbILIeHHOCTH. 

KODEL BEER Un AR AgnIG! Ha 4X BbIPOBHeHHOH MOBepXHOCTH, MMeIOUeH pervo- 
HaJIbHOe pactipOcTpaHeHHe H NpescTaBAIOWuleH HHKHHH 

AeHy WalMOuHbI ypoBenb Ilonapunoro u IIpunoaapuoro Ypasma, 4 3aleraeT Kopa 
BbIBeETpMBaHHA. l'uMcOMeTpHueckoe NOOAKeHHe JeHYLalMOHHOM MOBepXHOCTH KO- 
NeOseTCA oT 220 qo 500 u abc. Bric. Han6onbulelt BEICOTHI OHA JOCTHTaeT B Oac- 
celHax pp. Kookuma u Jlemppl, B palione MaKCUMaJIbHOrO pacuiMpeHuA H HaHOOVIb- ’ 
ero BosAbIMaHUA LIpunonApHoro Ypaua. [IpHypoueHHocTb KOpbl BbIBeEeTpHBaHHA 
K TeHyalMOHHOMy YPpOBHIO IIpeyrOpH Cc HECOMHEHHOCTbIO CBMJeTeIbCTByeT O 
BOSHUKHOBCHHH erO B pesyJIbTaTe JeHyalMOHHbIX MpolleccoB, MpoTeKaBLIHx 
B cyOaspabHbIX yCOBHAX. HeoOxouMO OTMeTHTb, 4TO B Mpeslemax O6acTu 
PaSBUTHA KOPbI BbIBeETpHBaHHA HUTle He OOHAPYXKEHbI MOPCKHe OCaKH BepXHe- 
TO Mela, HMelollHe IMpOKOe paciipoctpanenve HeMOcpeJCTBeHHO K 3anayly. 
ATO o6cTosTeMbCTBO, YTO Mpotecc Ppa3BUTHA KOpbI BIBETpHBaHHA XapakTep H30- 
BaJICA BbIHOCOM KpeMHe3eMa, KOTOPbIM OOOrallleHbl B Be OMnaOBOrO IeMeHTa 
KBapll-TlayKOHMTOBbIe HM OMOKOBHHbIe MeCuaHHKH BepXHeroO Mela, 3acTaB.IAeT 


1436° 


NPHNONAPHbIA YPAN 
M yy 
oy I 
oS 


* 
re JIa6opatopubie uccneqoOBaHUA NpOyKTOB KOpbI BLIBeTPHBAHHA mpousBpesxenbl B Teouoru- 
'ecKOM HucTHTyTe AH CCCP B. H. Pasymosoft u TF. A. YepHaxoscKu. 
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Hac CYHTATb, YTO OOPas0BaHHe KOpPbI BbIBETPUBAHHA MposoOsKaNOCb elle HB 
“BepXHeM Mevty. B1M30cTb BBICIIMX AaOCOJIOTHBIX OTMeTOK BepXHeMeJIOBLIX OTJIO- 
Kxenun (180—200 m) c ormeTKamu npeqropHoli jenyzanMoHHOH moBepxHocTH 
| (or 200 M u BbIIe) TaKxKe MOATBeEp»xKaeT HX OMHOBOSPaCTHOCTh H NO3BOsHeT pac- 
i] CMaTPUBaTb JeHyAalMOHHY!0 MpefrOpHy10 MOBepXHOCTh M MOBEPXHOCTb BepXHe- 

'MeJOBOH — MOpCcKOii — aKKyMYJIAILMH KaK eQHHYIO MlOJIMPeHeTHYeCKyI0 MOBepX- 
_HOCTb, MofBeprilyiocs B OOMee MosqHee Bpema (N — Q) TeKTOHMYeCKuM Jecbop- 
Malwa. 

_  B cpx3v c HaMuveM KOpbI BLIBeTpUBaHHA, HMeBIeli, HECOMHEHHO, WIMpOKoe 
| PasBHTHe, CTaHOBHTCH MerkO OObACHMMBIM H IIpeHMYlleCTBeHHO KBapIleBbllt 
cOCTaB MOPCKHX BepXHeMeJOBbIX NecuaHukos IleyopcKoro Oaccelina. Yruosa- 
“Tble WH OCTPOyrouIbHble 3epHa KBaplla, CocTaBAsioulHe 90% TeppHreHHbIX KOMIIO- 

HeHTOB 3THX NOpPO, ABAIOTCA MpOAyKTAaMH pa3MbiBa Me3030HCKHX KOp BBIBeT- 
-puBanua. C dTHX NO3MUMIi CTAHOBHTCA NOHATHBIM pa3sviMuHe B COcTaBe necuaHH- 
_KOB TI€PMOTPHacOBbIX H BepXHeMeJIOBLIX OTMOKeHH. TlepBple, HMerouLve NOM- 
_MHKTOBBIH COcTaB, OOpa3s0BaHbl 3a CueT paspylieHuA ropHoro Ypasa, BToppie 
OOpasOBaIvcb 3a CUeT Pa3MbIBa KOP BbLIBETPHBaHHA, CPOPMUPOBABINIUXcA Ha Je- 
-HYAMpOBaHHBIX MOBepXHocTax Ypaa B MepHoy ero HUCXOAsMerO pa3sBUTHA. 
_  Ms3zecruo, uTo PopMupoBaHHe MOMaHOli KOPbI BbIBETPHBaHUA, pH CooT- 
| BeTCTBYIOULHX KJIHMaTH¥eCKUX YCIOBHAX, BOSMOXKHO JMIMNb Ha JOCTATOYHO BBI- 
| POBHEHHBIX IOBepXHOCTAX B MepHOAbI TeEKTOHHYeCKOrO MOKOA. OGpa3so0Banue 
BbIPOBHEHHOH NOBepXHOCTH WOJKHO IIpefWIecTBOBaTb (POPMHpOBaHHIO KOPbI BBI- 
BeTPHBaHHA, TaK KaK TOJIbKO B STHX YCJIOBHAX MPOyKTbl BLIBETPHBaHUMA He Oy- 
AYT yAaiaTeca sposvert. C sTOH TOUKH 3peHHA COBepIeHHO MCKNOUaeTCA Tpua- 
COBbIM BOSPaCcT OMHCbIBaeMBIX KOP BLIBETPHBaHHA, TaK KaK B 3TO Bpema B I leyop- 
‘CKOM OacceliHe MposomKaIH POPMHPOBaTDCA MOULHble TOU MOJMMUKTOBBIX 
" TlecuaHHKOB H KOHTIOMepaTOB, a C KOHILOM TpHaca CBA3aH MepHog CKaquaTocru. 
CoMHHTeyleH TaKxKe HX HWKHEe-CpeHeIOpCKHH BOspactT, TaK KaK 9TO BpeMA ObLIO 
HadasbHbIM MepHoxoM :bopMupoBaHuA WeHyLalMOuHEIX mMoBepxHocTeH. Takum 
-06pa30M, HaHOosee BepOATHBIM MepHoOM (OpMHpoOBaHUA KOp BbIBeETPHBAaHHA 
B JaHHOM palioHe ABJAeTCA BepXHelopCcKOe — MevIOBOe BpeMaA. 


Wuerutyt reorpapun Akagemun nayKk CCCP Tloctymuno 
YXTHHCKOe reolorHueckoe ympaBsenne 22 II 1961 
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Jloknagp Akayemun HayR CCCP 
1961. Tom 139, Ne 6 


TEOJIOPH Af 


H. H. KAPJIOB 


O BPOHHPOBAHHOM CTPYKTYPHOM PEJIBE®E 
NJIMOWEHOBOHW MYCTbIHH B TIPHYEPHOMOPCKOH BITAAHHE. 


(ITpedcmaeaeno axademuxom H. IT. Tepacumoseim 9 XII 1960) 


CyulecTBOBaHHe HCKOMaeMOli MIMOWeHOBOH MycTbIHH B I]pHuepHomopcKoi 
BilaHHe Obl0 BlepBble ycTaHoBmeHo B 1914 r. HM. JlepuHckuM, a nosxe noz- 
rpepxxeno H. HM. Kpumrradosuuem, B. HW. Kpoxocom, B. [. Bongapaykom u 
apTopom. Ilo Ha6moxeHHAM nocueqHero, Ha p. Murywpue, y c. appesku (23 km 
K ceBepy OT Xepcona), MOBEPXHOCTb MOHTHYeCKHX H3BECTHAKOB MOKPbiTa TOH- 
KM (OKOIO | MM), HO BeCbMa IIPOUHbIM 3aULMTHbIM CJIOCM MHHePaJIbHbIX HOBO- 
o6pa30BaHHli CMOJIAHO-YePHOrO WBeTA, OTMOJMPOBaHHbIM JO CTeKJIAHHOPO Oy1ec- 
Ka WM MpeACTaBAAIOULHM THMMYHIN, MOXO*KMH Ha HeMpospayHylO Pia3ypb «Jak 
HYCTbIHM», KOTOPbIt MpOCIexKeH ABTOPOM TIPH MpOBeeHHH MOMTOTOBUTEIbHbIX 
pa6oT MO BCKPbITHIO MeCTOPOXeCHHA C NOMOULbIO Oy/IbAOsepOB Ha MMOULATH 
okolo 3 ra. Kpome «aKa MycTbIHH», Ha MOBepXHOCTH MOHTHYeCKHX H3BecTHA- 
KOB HaOwuOaroTcA OCTpble e*JiALHOHHbIe TPeOHH, *OMOObI, SOpO3sAKH U AueH 
BbIYBaHHA, «MYCTbIHHAaA WarpeHb» HW JaKHpOBaHHble BeTPOrpaHHHKH H3 MOHTH- 
yeCKOrO H3BeCTHAKA, CBHJeETeIbCTBYIONMe O6 HHTCHCHBHOH JecALHH. 

B caMOM BepXHeM CJl0e H3BeECTHAKOB MOHTHYeCKOFO sApyca, MOKPbITOM «Ilyc-~ 
TbIHHbIM JIAKOM» H HMeIouleM cpeHIoIO MOULHOCTh 1,19 M, nNopoya oKpatiena 
OeHbIMH BOJOH OKHCAMH 2*XKeNe3a B BULIHEBO-KpacHbIi WBeT H pasOuTa TpellHHa- 
MH Ha MHOPOYHCJIeHHble OCTPOYrOJIbHble OOJIOMKH pasMepamu mule6uA (1—10 em), 
MpOM@KYTKH MexKy KOTOPbIMH 3anOJIHeHbl NecuaHO-KapOOHaTHOH MaccoH KHp- 
IIMYHO-KpacHoro WBeTa; TeEKCTYpa NOpOfbl BeCbMa IVIOTHAA, HHOFa BOMHUCTAH, 
peAakuve OCTaTKH paKOBHH MOHTHYECKUX MOJWIOCKOB Hallelo NepeKpUCTaJJH30Ba- 
Hbl, KABeEPpHbl H MAKPOMOPbl OTCYTCTBYIOT, OObEMHBIN BEC H3BECTHAKA KOWIeOeT- 
ca or 1,92 qo 2,56 (cpequee 2,34), ynerbubii Bec oT 2,66 jo 2,70 (cpemnee 2,68) 
Nopuctoctb oT 6,37 Wo 28,49% (cpeqHee 12,40%), u3sHoc B OapaOane JleBaa OT 
4,30 no 11,90% (cpeqnee 7,96%), BpeMeHHOe COmpoTHBeHHe cxKaTUIO OT 509,08 
no 645,86 xI'/em’ (cpemuee 577,47 xI'/cm?), Bogonacpuenue or 4,19 no 10,56% 
(cpeqHee 7,43%) HM MOposocTOHKOcTb (MOTepA B Bece IPH UCHbITAHHH CepHOKUC- 
JibiM HaTpHeM ) oT 11,04 no 22,21% (cpennee 14,96%). IIpuBeqenuble AaHHble 
MOKAa3bIBalOT, YTO PaCCMaTPHBaeMbIil H3BECTHAK OO/aaeT BbICOKOM MeXxaHHye- 
CKOH MpO4HOCTHIO, He ycTyNaiouleli TAKOBOM yY HeKOTOPbIX TpaHHTOB MH Apyrux 
KPHCTaIMYeCKHX NOpos. 

Tloq MUkpOcKONOM BHAHO, YTO OCHOBHaA Macca 9TOFO H3BeCTHAKAa COCTOHT 
M3 KPHNTOKPHCTAaIMYeCKOrO KaJIbILMTa, HeMpoOspayHOrO B MpOXOMAULeM CcBeTe 
MH OKpallleHHOrO B XXeJITOBATO-CepbIH IBeT; B OCHOBHOH Macce BKpalleHbl MOvI- 
HOCTbIO IePCKPHCTAJIJIM3OBaHHble PaKOBHHbI MOJWNOCKOB HW (popaMuHHdep, a 
TaKxKe, M1O-BUJMMOMY, OOpbIBKH BOLOpoceli, OKpaleHHble B Oypbili WBeT; WIND, 
M3TOTOBJCHHbIM H3 OOpasila C «IYCTbIHHbIM JIaKOM»y, MOKa3bIBaeT, YTO YepHbiil 
ILBeT NOCeNHerO OOYCJOBIeH MIpHCyTCTBHeM yY Hapy2KHOli NOBepxXHOcTH Harnwac- 
TOBaHHA, NOABepraBuienca apHHOH JeHyaHu, OOMbUIOrO KOIHYeCTBA Me@JIKHX 
(0,002—0,03 MM) BKs04eHHit yroubHO-YyepHOrO Hempo3spayHoro pyHoro Bellle- 
CTBa, NO-BHJIMMOMy , *KEIE3NCTO-MapraHUeBOro COCTABA; ITH BKJIOUCHHA, OTUACTH 
HMCIOULHe OKP YP Jl€HHO-H30MeTpHyecKyio (opMy, a OTUACTH OOpasyioUlMe KOpOT- 
Kile J@HAPHTbl, OMKe K NOBEPXHOCTH JeHYAalHH CAMBAIOTCA B CIVIOMIHYIO He- 


MpOspadHylo Maccy, JIMIeHHY 10 Op; B Oonee rmyOoKux yuacTKax mina pyl- 
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“Hoe BeulecTBO KOHLCHTpUpyeTca B TeX MeCTAX, KOTOpble 3allOJIHeHbI BTOPMYHbIM 
“KPYNHOKPHCTaNGeCKHM KaJIbULHTOM HM QO TOTO NpescTaBANH coool TOHKHe 
TPeMIMHKH H MOPbl BHYTPH MOpPOAb, CJy2%KMBUIMe NpPOBOAHMKaMH JIA pyHbIX 
| PacTBOpOB, NOAHUMABIINXCA K Hapy2KHOM MOBePXHOCTH MacTa NOL BAMAHHeM 
MHTCHCHBHOH HHCOAIMH B YCMOBHAX apHHOrO KJIMMaTa. 

[log paccmMorpeHHbIM C10eM, H3BeCTHBIM y MeCTHBIX rOpHopa6ouHx MO_ Ha- 
3BaHHeM «KpacHas IleOeHKa», 3aleraeT ryOuaTad KapOoHaTHad MOpoya, Ha3bl- 
BaeMadA UMM «TyPOM» H MpecTaBAIoULaA COOH JerKUii KaBepHOSHBIl CHubHO 
NepeKpUCTAaIM3OBaHHbIN PaKOBHHHBI MOHTHYeCKHH M3BeCTHAK p»KaBO-Oyporo 
WBeTa, C HEACHbIMM ApaMM M OTMeYaTKaMH KapAHHA U Apeliccenculi, Mecramu 
| COJepxKalllHH HaTeuHble Oe1OBaTble USBECTKOBbIe MaCcbI HM UMeIOULME TyPOBAAHY10 
| TeKCTypy. OTOT U3BeCTHAK pe3KO OTMHYaeTCA OT NOPO! BbILETEKaLlero «6po- 

HUpytoulero» COA CBOHMM CBOHCTBAMH: OOHEMHbIM Bec ero KOueOueTCA oT 1,29 
qo 1,64 (cpequee 1,48), mopucrocth or 38,69 go 51,78% (cpeqHee 44,55%), 
' HcTHpaHue B Oapadane JIesassa or 34,02 0 40,46% (cpeauee 37,24%), a BpemeH- 
HO COMPOTHBeHHe CxKAaTHIO OT 43,95 Ao 108,49 KI’/cm? (cpequee 76,22 kI/cm?), 
_CpeqHAA MOUIHOCT cIOA TyPOBNZHOrO H3BecTHAKA paBHa 0,72 mM. Ilo muKpo- 
_€KONOM BUHO, YTO OH COCTOHT H3 MaJIOMpO3payHOrO, MecTaMM OyKeIe3HeHHOrO 
_KpyNHOKpHcTadIMyeckoro KaJIbIHTa C HEACHbIMM OCTATKAMK PaKOBHH MOWUOC- 
_KOB, KOTOpble yrajbIBa‘oTCA MO OYepTAaHHAM TOP; Koe-re B MOpome uMeeTcA 
TipospauHbid MW 4MCTHI KPyMHOKpHCTaIHyecKHH KaJIblUUT BTOPOH reHepalHMy, 
3aNOJIHAIOUIMH TpelulMHKH WM HapociwHH B BHJe MHKpOCKONMYeCKHX 3yO4uaTHIX 
WeTOK Ha CTeHKaX OOVIbUIMX MYyCTOT; YepHOe HeEMpO3spayHoe pyAHOe BelllecTBO, 
XapaKTepHoe JIA BepxXHero «OpOHupyrollero» COA, B MOpoOse OTCyTCTBYeT. 
_ Hexe tTydosuyuoro u3becTHAKA pacnOmaraeTcA miacT KpelKoro nepekpH- 
CTaJIMM3OBaHHOrO NOHTHYeCKOrO H3BeCTHAKA, HMelOUlerO B CBEXKeM H30Me Oy- 
pOBaTO-cepbIi IBeT, a CHAPy2KH MOKPbITOrO p2KaBO-XKEJITOH *KeMeSHCTOH KOPKOH; 
_B BepXHeH 4aCTH [llacTa H3BeCTHAK pa36HT TpellHHaMH Ha TOPH30HTAJIbHbIe 
| IWIMTKH, pa3syevIeHHble pbIXJIOH »KeJITOH KapOOHATHO-2xKeJIeE3HCTOH MaccOH; HHxKe 
‘TIIMTKH Ooslee HIM MeHee TeCHO CONpHKacaloTCA CBOMMH KpasxiMH, a B CAMOM HH3y 
MpeNcTaBMAOT TOPH3OHTAJIbHbIM MJIMTHAK (TAK Ha3bIBaeMy!O pasOOpHy!o IMIMTY); 
CpeHAA MOMHOCTh 9TOrO TwiacTa paBHa 1,16 M. 

Takum 06pa30M, CyYMMapHaA MOLLHOCTh MOHTHYeCKHX H3BECTHAKOB B JaHHOM 

MecTe cocTaBseT 3,07 M. Ha ux noBepXHocTH MOKOATCA Oypble KapOounaTHble 
_ CYTJIMHKM M KpacHO-6ypble TOHKOCJIONCTHIe MJIOTHbIe PIMHbI, MpeNMOOKUTEbHO 
_ BEPXHEMJIMOWEHOBOFO BO3pacTa, COJeprxKallive TOHKHEe MpOMacTOUKH GOeworo cy- 
-XOPO TOHKO3epHUCTOFO KBaplleBoro MecKa HM HMetOLlLHe MOULHOCTb OT 0,2 M y 06- 
_ pbiBa MpaBoro Kopenuoro GOepera p. Muryabya fo 3 M uM Oomee Ha paccTOAHUH 

250—300 mM kK BocTOKy OT MocsleqHero, YBeEMYHBaACh M0 HallpaBJIeHHIO K BOJO- 
- pasyeuy. 

Mexkay MOHTHUeCKHMH HM HHKeJIexKAaLLMMH MeOTHYeCKHMH W3BeCTHAKaMH Mec- 
TAMU HaGOJIOMaloTCA OTYUeTJIMBble CIeAbl IPOSHOHHOFO Pa3MbIBa B BUJe TabKH U 
OCTATKOB MpecHoBosHoli cbayHbl. B Tome MeOTHYeCKHX H3BeECTHAKOB, HMerOUteli 

_ MOMLHOCTb OKOWIO 8 M, MOXKHO BbIJeUTb TPH ropH30nTa. BepXHuit W3 HUX, MOUL- 
HOCTbIO OKOJIO 4 M, COCTOHT H3 %KeJITOBATO-OeJIbIX OOJIMTOBbIX H3BeECTHAKOB, Mec- 
'TaMM MepenOmHeHHBIX paKOBHHaMM KOHTepHii M pasfeJIeHHbIX B CpeAHel wacTH 
'ManomomHbiM (0,3—0,5 M) mpocoeM MarKoro OesoBaTOrO Mepresist, XOPOUIO 
TIpOcsexKMBaeMOFO B eECTECTBEHHDIX OOHAKeHMAX H Utypdax. CpeaqHuH TOpH30HT 
mpeycTaBseH BBepXy OeOBaTIM MATKHM OOJMTOBbIM H3BECTHAKOM MOIILHOCTHIO 
oko0 0,60 M, B KOTOpoM Ha paccTosxHHn 10 CM OT KPOBJIM MpOXOAHT OYeHb TOH- 
Knit (2—5 cm), HO BbIJepxKaHHbI MO MpOCTHpaHHto MpOcsoeK 3eMeHOBATO-Cepoli 
TIMHbI; H1KHAA YaCTh ITOFO TOPH3OHTa CJIOAKEHA CepOBaTO- MH *Ke/MTOBATO-GebIM 
JOBOJIbHO MJIOTHBIM OOWIHTOBbIM H3BeECTHAKOM C HeEOOJIbINHMH KaBepHaMH HM MHOPO- 
YHCJICHHBIMH paKOBMHaMH Me@JKHX WepHTOB M JOWMH; MOMLHOCTh KOmeONeTCA 
‘ot 1,70 no 2,60 mM. Hwxnuii rOpu30HT COCTONT H3 MATKOFO KpeMOBO-xKeJITOrO 
‘OOMMTOBOO H3BeCTHAKA C YHHOHMaMH HM Mpouelt MpeCHOBOLHOH ayHOu, STOT 
-3BeCTHAK, HMeIOULHH MOULHOCTh OKOMIO 2 M, MOJCTHMaeTCA 3e/eHOH TIMHOH He- 


_ yCTaHOBJIEHHOH MOLLHOCTH. 


le 
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IIpu jeTaibHok pasBeyke JlapbeBcKoro MecTOpOxKAeHHA H3BECTHAKOB Tpes-- 


CTABHJaCb BOSMOXKHOCTH IIPOH3BeCTH BeEPpTHKAaJIbHYIO H FTOPHM3ONTAJIbHYIO NPHBA3Z-- 


Ky 15 pacuicToK GeperoBoro OOpbiBa Ha lipaBoM Oepery Unrybia, pacnonoxen- 
HbIX Ha paccTOAHHH OO M pyr OT Apyra, a Takxe — 23 mtypdhos u 70 ckBarKuH, 


TIpOWeHHbIX M10 50-MeTpOBOH KBajlpaTHOH CeTKe, UTO MO3BOHIO COCTaBUTh Jle-: 


TaJIbHble KapTbl THINCOMeTpHH MapKUpyIOWMX MOBepXHOCTeH B USBeECTHAKOBOIi 
Toule H pA PeoworMyecKUX Mpopusei, B TOM YMce — Mpopusb Seperosoro 
o6pbiBa mpoTaxeHHocTb1o 700 M. B KayecTBe OJHOH M3 MapKUpyIOULMX MOBepx- 
HOCTeH Obla BbIOpaHa NOBEPXHOCTh ApeBHeli NyCTbIHHOM Jenyaunu (puc. | 5), 
KOTOpad JerKO BbIyeIAeTCA 
BO BCeX Pa3BeOUHbIX BbIpa- 


LTTE TV SVL SVS ZG XT A ALLL ALVA e 

7 peep pie Oey Glee ee ee OoTKax NO HaJIM4YHIO Xapak 

16M (78 1B TepHOro YepHOorO «MyCTHIH- 
‘HOrO JlaKa»; COBpeMeHHbIii, 


pembed (A) B 3anaqHol ua- 
CTH Mpousia, HMeroulel JIH- 
Hy OKONO0 500 M, cTporo co- 
OTBeTCTBYyeT 9TOH eHyauu- 
OHHOH MOBepXHOCTH, aJIbTH- 
TYbl KOTOPpOH KOMeOsIOTCA 
oT 11,08 no 13,70 m naz, 
ypoBuem Muryapua. Kpome 
TOPO, XOPOWIO BbIJe/IAeMbIMK. 
MapKHpyIOUlMMH = TOBepX HO- 
CTAMH SABIAIOTCH NOUBA 
KpOBJIA TYPOBHAHOrO NOHTH- 
yeckoro M3BecTHAKA (puce. | 
B, I), 3aTem — kKposya 
CBeTJIbIX OOJIHTOBbIX H3BeCT- 
HAKOB MeoTHCca (JI), KoTopan 
mpocuiexKeHa BO BCeX BbIpa- 
O0TKax Ha BbIcoTe oT 6,09 FO 


m2 


2 Pari 7 
C46 Feay bes. Ea 7 0 


EAs G74 RY 


Ng 
9 Yoobens Mneynsya 11,00 mM Haq yposuem Un- 
g 700-200-300 400——«S00—S—s«=«i Tybila, HM, HaKOHell, Ba 
MpOcdiOA MepreJia WH 3eJIeHOU 
Puc. 1, Teonoruueckuti npodpurp npasoro Kopennoro 6e- FIHHbI B MeCOTHYeCKOM H3 


BecTusakKe (E vw JK), KoTOpble 
B CpeqHel uacTH O6eperoBoro 
popuia, rye Npoxour 


pera p. Muryapna 613 c. Japbepku, kK CeBepy OT 
r. Xepcona. | — noupenHnplit NOKpOB (10x%KHbI YepHosem), 
2 — CyrJIMHKH H TInHBI, 3d — OpOHHpyloulAh CMO BecbMa 
KPeMKOrO BHINHEBO- H KHPpMW4HO-Kpacnoro NOHTHYeCKOrO 


H3BeCTHAKA, 4 — XKEJITHIA JIEPKHH HW MOpPHCTHIH TydpoBuy- 
HbIM MOHTHUeCCKHH H3BeECTHAK, 5 — 2KeJITHII KpemKHH Mepe- 
KPHCTaJIJIM30BaHHbIM MOHTHYCCKHM H3BeECTHAK, 6 —CBeTJIbIe 
OOJIMTOBbIC H3BECTHAKH MeOTHYeCKOLO Apyca, 7 — MOBepx- 
HOCTh APeBHEM NYCTHIHHOH AeHyaunH, § — MapKHpylo- 
UIHe MOBEPXHOCTH B TOJIMe MOHTHYCCKHX H MeOTHUCCKHX 
H3BeCTHAKOB, 9 — NOBepXHOCTh 3PO3HOHHOTO Ppa3MbIBa, 
1/0 — UnCTpyMeHTabHO TIpHBASAHHBIe pasBeMOUHBIe BBI- 


pa6oTkH — pacuncTKH 6eperoporo OOpriBa (MyHKTbI 3a- 
MepoB OOO3HayeHbI Kpy/KKaMH Ha mpodpuae), O6pacnenne 
B TeKCTe 


oueHb NONOraA aCHMMeTpHu- 
Had AHTHKJIMHAaJIb, MOAHHMa- 
joTCA Ha 9 M Hajl ypoBHeM 
peKH, a B BOCTOUHOM uacTH 
onycKaloTcaA JO 2M Haj, TeM 
2%e ypOBHeM, OOpa3yH Ko- 
cylO y3KyIO CHHKJIMHAaJIb, 
AJIpO KOTOpOH yHHYTOKeHO 
Pa3MbIBOM H 3aMeLIleHO Cy- 


PIMHUCTHIM 6aJIOWHbIM aJIJIO- 
BHeM. 

Takum o6pa3oM, Kak {[peBHH oueTBepTHUHbI, TAK HM COBpeMeHHbI perbed 
McCleOBAHHOTO yuaCTKa ABJAIOTCA CTPYKTYPHbIMH, MOCKONbKY HOHMKeHHbIe 
yuaCTKM COOTBETCTBYIOT MOJIOPMM CHHKJIMHaJIAM, a BOSBbILICHHbIe — AHTHKJINHa- 
JIAM C TlajleHHeM MlacTOB B KpblIbAX CKWaOK Jo 4—B°. 

Upespuult crpyktypublii pembed, o4eBHHO, MOxKHO paccMaTpuBaTb Kak 
<OPOHMPOBaHHblii», IpMyeM pOb KOPOHM» B JaHHOM Cylyyae urpaeT BepxHHit 
MacT Ype3BbI¥aHHO KpeMKOrO MOHTHYECKOFO H3BecTHAKA, MOKPbITOFO «IyCTHIH- 
HBIM JaKOM>, B BOCTOYHOH YaCTH pasBeaHHOro yuacTKa «OpOHUpyIoulni» nacT 
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Pa3sMBIT, H 37leCb HeNOCpeZCTBeEHHO Ha SPOMMPOBAaHHOH NMOBepXHOCTH CBeTJBIX: 
OOMMTOBLIX MEOTHYeCKHX H3BeECTHAKOB 3aJleFaioT CJIOHCTHIe JeIOBHAIbHO-aJJIIO- 
BUaIbHble CyrMMHKH C OOJIOMKaMM 3BeCTHAKA MH TOHKHMH mponaactouKaMH. 
Oenoro cyxoro TOHKOSepHucTOrO KBapleBOroO MecKa. 

_ IIpupefennble januble NomTBepxKLaloT MpaBHIbHOcTS BEIBO_OB HV. IT. Tepa-. 
cumosa (("), ctp. 44—48) 0 Gonmbuloli pomu HOBeliMMXx CTpyKTYPHBIX JBMxKeHHIt, 
B POPMHpoOBaHHH pebeda OOMacTeli KaHHOBOMCKON CKTaqyaTOCTH Ha TeppHTO-. 
puu CCCP, mpvuem ua wre, B IIpuuepHomopcKolt BNayHHe, He TOMbKO KpyHble. 
QOpMEI pesbeda, HO B OTJeMbHBIX CYYaAX Tak2Ke Me30- H MAKPOOpMbI Mocvey- 
Hero TeCHO CBASaHbl C YNOMAHYTbIMH JBYKeHHAMH. 


Tlocrynuno 
8 XII 1960 


UMTHPOBAHHAA JIMTEPATYPA 


. 14.11. Tepacumos, Crpyxtypuuie ueptet pempeda 3eMHOi MOBePXHOCTH ;Ha TeppH~ 
topuu CCCP u ux mponcxoxzenne, Haq. AH CCCP, 1959. 
; 
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Jlonrxagn Akaygemun nayk CCCP 
1961. Tom 139, Ne 6 


M. JI. KJIKOKHHA u E. ®. MAHEPHH 


AWIMHCKASA CBHTA CPEJHEFO YPAJIA 
(II pedcmaeaexo axademuxom J. B. Haauskunoim 24 IIT 1961) 


Ha 3anaqHom ckmoHe CpegqHero Ypaula WIMpOKO pacipocTpaHeHa CBHTa 3e- 
JICHbIX Te@CUaHHKOB VM PIMHHCTHIX CJIaHIeB, KOTOpy!O paHee OTHOCHJIM K HHKHe- 
JleBOHCKOMY BOspacTy,. a c 30-X rosOB TeKyLlero CTOMETHA CTaJIM COMOCTABIATD | 
¢ auMuckol cBuToH IOmwuHoro Ypasa, a TaKxKe WH Ha3bIBaTb aUIMHCKOM CBHTOH. 

AsTopaMH GOblIO MpOW3BeeHO HCCIeqOBaHHe CBUTbI 3eJIEHbIX MeCUaHHKOB H 
rIMHUMCTHIX CIaHIeB MeTOJOM JIMTOJIOrMYeCKOrO aHaJIH3a CararoulHxX ee OTJIO- 
oxeHHH. Bonee JeTaibHOMYy H3y4eHHiO Oba MOMBeprHyTa BepXHAA YaCTb pa3- 
pe3a, OOHaxKalolladcA B OeperoBbiX CKJIOHAX JOJIMHbI p. UycOBOH HW B HHXKHUX 
TeYCHHAX ee HaHOOMee KPYMHbIX MpaBbIX MpHTOKOB: Cyséma, MexesBoh YTKH, | 
Cepe6pxHKH, CpliBpuubt, Kolispl, Bumbppt u YcbBbl. CeBepHee Ku3e0BcKOoro 
pauoHa aulMHCKad CBHTa JOCTOBepHO He YCTaHOBJIeHa, HO CYA MO HMerOlMMcA 
MaTepHaJlaM, OHa IIpOTArHBaeTCA, 1O0-BHAHMOMy, Zo KomBo-BumlepcKoro Kpa_, 
rye BbIeAeTCA Uy pOuHaA CBUTAa, OTO*KecTBIAemaa H. I. Uouna (?), Il. M. Ecu- | 
noBbiM (*) u K. A. JIpBospm (*) c aliiHHCKOH CBUTOH. OHaKO 9TO OTOKecTBIeHHe | 
HeOCTaTOYHO apryMeHTHpOBaHO (PakTHueCKH H MpH3HaeTCA JlasieKO He BCeMH | 
HiccJleqOBaTeIAMH. HwkKHAA yacTb alIMHCKOH CBHTbI H3y4eHa MeHee JleTaJIbHO H 
mOKa He paccMaTpHBaeTcaA. 

B pe3yJibTaTe IpOBeeHHbIX paOoT yamocb OOHApyKUTb, ATO B COCTaBe BepX- 
HeH 4aCTH aUIMHCKOM CBUTbI BbIABJIAIOTCA [Be TOJIULM NOpOs, XOTA WH MMeIOULHX 
BHelIHee CXOJCTBO, HO XapaKTePH3YIOULHXCA pe3KO pa3JIMYHbIMH TIpH3HakaMH 
JIMTOJOPHyeCKOrO CIO*KeHHA. CpaBHeHHe OTJEJIbHbIX pa3pe30B IIpHBeIO Hac K 
3aKJIOUeHHIO, UTO 9TO PasIM4He He ABJIAeTCA CJTYYaHHbIM HM aeT BOS3MOKHOCTH 
HaMeTHTb CTpaTHrpadvyeckoe paculeHeHHe BepXHeli YaCTH CBHTbI Ha Be OT- 
JeJbHble TOU. HxKHIOIO H3 BBIJeeCHHbIX TOJUL Mb MpeywiaraeM Ha3BaTb 
KpaCHOPOpCKOH, a BepXHiolo — svlyHHHcKOH. JIuTOMOrMYecKHe OCOOeHHOCTH, 
XapaKTepH3ylollHe BbIJeJAeMble TOIMIM, JOBOJIbHO JlerKO pacio3HaloTcA B TMovle- 
BbIX YCJIOBHAX H MOryT ObITb HCMOWIb30BaHbI IPH reouOrHyecKOM KapTHpOBaHHH. 
PaccMOTpHM OCHOBHbI€ XapaKTepHble yepTbI BbIJeeHHbIX CTpaTHrpadbuyeckUx 
noypa3sqeeHH. 

Kpacnhoropckaax Toama. Haszpanve qaHo HaMH MO HanOouee 
XapakTepHoMy OOHaxkeHMI0 Kpacuas Topa, pacnomomKeHHOMy Ha JIeBOM Gepery 
p. YcbBbl, Mexny cenennamn Bunyxa u Tpomosas. 

Kpacnoropckast Toma C1O%KeHa aeBPOJIHTaMH WM TMHHUCTHIMM C1aHILaMy, 
NIPCHMYIeCTBEHHO CepOBaTO-3e/IeHOBaTOH OKpaCKH C pa3JIHYHbIMH OTTeHKaMH. 
[panysometpuuecknit cocTaB nopog — oT 0,1 go 0,01 mm u < 0,01 mM. Bette- 
CTBEHHDIH (MMHepalOruyecKHi) COCTaB aJI€BPOJIMTOB MOJIMMHKTOBBIH: OKOJIO- 
MOJOBMHbI OOJOMOUHBIX 3epeH COCTaBAeT KBapl, Apyrad MOOBMHA TIpescTaB- 
Jl€Ha CpaBHUTeJIbHO MaJIO H3MeCHEHHBIMH OOJIOMKaMH HOpOf B OCHOBHOM CJIIO- 
AHCTO-KPeMHUCTOPO COCTaBa, KPOMe TOrO MHOFOUHCJIeHHbI MOveBble Math! (M1a- 
MMOKIa3bl H MHKPOJIMH), perke BCTpeyaloTcA XOPHT, TYPMaIMH, KapOonarTul. 
Ctpykrypa mopog aeBpuTopas u nemuToBasa. Llement Oa3asbHbili Hi COMpHKOCHO- 
BeHHA, XJIOPHTOBbIN H PIMHUCTHI CO CrycTKaMu OypbIX OKUCMOB xeNe3a. Konu- 
yeCcTBO leMeHTa 20—40%. 
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_ Cuegyet noquepkuytp nocrosucrso «HaOopa» TOpoy sTOH TOM: Kak mpa- 
‘BHIO, OHa CilaraeTCH UCKJNOUMTEIbHO aeBPpOJIMTAaMH WM PIMHUCTbIMH Canam. 
p Apyrout xapaktepHoit ueproti oTmo«Kenuit KpaCHOrOpCcKOH TOJMLM ABIAeTCA 
] UPaBHIbHOe, TOHKOe, MOUTH MOBCeMeCTHO ACHO BbIPaxKeHHOe PHTMMYHOe yepe- 
AOBAHME CilaralollHx ee MOPOL Apyr c ApyroM. Ira muToorMyeckasn OCObeHHOCTS 
“CTPOCHMA ANIMHCKOM CBHTHI Oblla BepBble MogMeuena IJ. M. Ecunossim (5) u 
|) CTHTaNaCh XapakTepHOU yepToH Bce cBuTEI. MomHocTH yepemyroulUxcaA TIpo- 
} Ci0eB OT Fone cm Zo 10—15 cm, uame mpocaon usmepsiotca 2—4 cm. OcobeHHO 
HOKasaTeIbHbI B STOM OTHOMICHMM yMOMANYTOe BbIlle OOHaxeHHe Kpacnas Topa 
Ha p. YcbBe, a Takxe pA, MOUTH HeMpepbIBHLIX BLIXOJOB, PpaciOO*KeHHBIX 10 
j wepomy Gepery peku “Uycosoi npotus x. Bepxueli Ocasuku, re BCKpBIBaeTCH 
AOBOJIbHO 8HAYUTeIbHAA MOULHOCTh TOV, CIOXKEHHOM XAPaKTePHbIM MOHOTOHHO 
OJHOOOpasHLIM, PHTMHYHEIM yepesOBaHHeM ameBPOMUTOB Mi cuaHIeR. 
| Hakoneu, BecbMa BaxkHOH OcOOeHHOCTHIO KpacHoropcKoli TOMMM ABMAeTCH 
-XapaKTep BepXHUX TOBepXHOCTeH COeB aJIeEBPOJIMTOB, 4acTO H30OMsYIOULAX 
| _MexaHorsudamn, B ocobeHHOCTH ASBIMKOBLIMH 3HAKAaMM «HaTeUHOL» OpMbI U 
cleMKaMH CO CTpyl TeyeHui. , 
» Bee nepeuvcuienuble Bblltie MpH3HaKM: OOMOMOUHDI XapakTep OTMO*KeHHIi, 
4X TpaHyJOMeTpvyecKHl cOcTaB, MOCTOAHCTBO «HaOopa» Nopog, HalMune TH- 
|" MHUHBIX THepOrsuos U, B OCOOeHHOCTH, 4YeTKAA MeK ad PHTMAYHOCTb,— 103B0- 
_AAAIOT C YBEPeHHOCTbIO OTHOCHTb MX K O6Pa30BaHHAM, KOTOPble OMMCaHbI 
H. B. Baccoesuuem (°) kak PanmenoOROGHHE HAM PUNWOULHDE, T. e. 
HeMPEMeHHO MeJIKOPHTMWYHble OTOXKEHUA, OOHAPY2KUBAIOWIMe pasJIM4YHble yep- 
TI CXO[CTBa C THIMUHBIM (IMeM. — | 
MonHocTb KpacHOropcKolt TOM MO MpesBapuTeAbHbIM JaHHbIM He MeHee 
450—500 M, a B HeKOTOpbIX pa3pe3ax mocTuraeT 1000 M. 
Mutepecuo ormetutp, uto B 1960 r. J. B. Hanuekun yKa3bipar Ha daMm0Ny- 
_ HbIM XapakTep OCaKOB 3HraHCKOH TOM. ITO yKa3aHve HMeeT BaxKHOe 3HayeHHe, 
-HOCKOJIbKY CXOJCTBO YEPT CTPOeEHHA TON alIHHCKOM CBUTbI CpefHero H IOx- 
‘HOPO Ypasla, BO3MOXKHO, NO3BOJIUT B LaJIbHeHMIeM HAMeTHTb TapaJJeH3allMio HX. 
IlocreneHHO BBepX lO pa3pe3y OTMeyeHHble XapakTepHble uepTbl KpacHorop- 
CKOH TONMM HauMHaroT UcuesaTb. Ilpexye Bcero H3MeHAeTCA «HaOoOp» .MOpor: 
_K aseBPpOAMTaM VM PAHHUCTHIM CaHIaM MpvOaBsAIOTCA MpOCOH MesKOsepHH- 
| CTbIX THeCuaHHKOB, KOMMYeCTBO KOTOPHIX yBeHunBaeTcA, I IMHHCTbIe CaHIbl 
| MocTenleHHO MouTH ucuesaror. Tak 2Ke Tl0CTeMeHHO BO3paCTAaIOT MOLLHOCTH Mepe- 
MexKaloulMXCA MpocoeB HU WponayaeT puTMMYHOCTb. B TO x*Ke BpeMA B MOpomax 
| MOABAAIOTCA BECbMa XapaKTepHble TeKCTYPbI, HHYero OOULerO He MMerIOUMe Cc rHe- 
> pormudamu dbinmesoro Tuna. Takum 06pasoM, TOMULa IpHoOpeTaerT CoBepmieHHO 
_ HOBbIe yYepTbl, MO3BOJIMBUIMe HAM BbIJeIMTb ee OTJCIbHO, MO Ha3BaHHeM sly HHH- 
- cKoti. Tlepexoy KpacHoropcKol TOMM B BbIMeTexKALyIO AJyHMHCKy!0 HaOJII0- 
qaetca no p. Uycosoit ume 4. AayHuHOM, B KamHe CocynH, a Takxke HWKe Hux- 
He OcJIaHKH. 2 
3 AnmyHuuHCKaA TOAmMa. HasBanve Jano mo JepeBHe AAyHMHON, B 
_ OKPeCTHOCTAX KOTOPOH OGHaxKaeTCH CaMaA BePXHAA YaCTb Paspesa ALIMHCKOH 
| cBuTbI, cogepxKalad B ceOe Bce XapaKTepHble yepTH, Mpucyuine aTOH Tove, 
: ANyHUWHCKaA TOMA COKEeHA OOOMOUHBIMH MOpOaMM PasMMYHOH OKPackH: 
_ bwomeToBaTOii, KpacHoBaTOIi, calaTHO-3eeHOH, 3eneHoBaTO-cepoH. Ilo rpanyto- 
MeTpWyuecKOMy COCTaBy 9TH MOpoOsbl OTHOCATCA K Oosee KpyIHOSePHHCTHIM — 
jlecuaHukaM M asleBpouuTaM. Pa3Mepbl OOJOMKOB HX COOTBeETCTBCHHO PaBHBI OT 
0,4 no 0,10 mm u of 0,10 go 0,01 mm. BemecTBeHHbIi (MMHepasoruyuecKHii) Cco- 
CTAB MOPOJ MOJIMMUKTOBBIIi: OKOJIO MOJIOBHHBI OOJOMKOB CJIOAKEHO KBAPHEM, TOvIe- 
BbIe WMAaT! (WwarvoKsa3bl H MHKPOKJIMH), OCHOBHbIe S*ppy3uBbl H KPeCMHHCTO- 
| CEpMNMTOBLIe NOPOA!, IPpUMepHO, B PaBHBIX KOJHYECTBAX, cOocTaBJAIOT Apyrylo 
| MOmOBMHY cocTaBa O6OMOUHBIX 3epeH. M3 akileccOpHbIX MHHepaJoB OObIUHBI 
| TypManuu, WHpKOH. CrpyKTypa mopoy aleBpuToBad HM MCaMMUTOBAA. LlemeuT 
COMPHKOCHOBeHHA MH Oa3aJIbHbIM, TIMHHCTO-XJIOPUTOBBIM CO CryCTKaMH Oy phIx 
okucjoB xenesa. KonuyectBo weMenta Koue6seten oT 15 0 45%. 
Ecau mo BelllecTBeHHOMy (MHHepasoruyecKOMy) CocTaBy OOJIOMKOB KpacHo- 
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ropcKad H AJYHMHCKAA TOVILULM MMe10T OOMbIUIOe CXOJCTBO, TO B OTHOMICHHH Coue- 
TaHHii HOpOX, OTYACTH 10 rpaHyJOMeTpHH H, B OCOOeHHOCTH, NO XapakTepy CJ10- 
UCTOCTH H M10 pa3BUTLIM B MOpOsax TeKCTYpaM 39TO COBePIIeHHO pa3sHble TOVILIM. 

Any HHHCKas TOMA He OOHapyKUBaeT 1a2Ke HAMCKOB Ha PUTMHYHOE CTpoeHne. 
TlecuaHuKH HH aJIeBPOANTbl CAOXKeEHbI NaukKaMHM JOBOJIbHO S3HAYMTebHOM | 
MOULHOCTH, MHOra JOCTHrarolleli JeCAHTKOB MeTPOB; OTJebHble COM MOpoy 
umerot Tomuuny 0,5; 1; 1,5 mM. B Tome MecuaHHKOB H aeBpPOJIMTOB HMeloTcA 
TIPOCJIOM MIMHMCTEIX CaHWeB, OUCH HEMHOPOUNCeHHble MH He MOMIHEIe. 

XapakTepHoli OCOGeHHOCTHIO TOV ABIAeTCA OOHIHe TEKCTYPHBIX 3HaKOB, 
B OCOOeCHHOCTH KOCOM CJIOMCTOCTH, H 3HaKOB pxAON. OTH TeKCTypbI, OMMCaHHbIe 
T. A. Cmupnospm nu M. M. Bexkaespm (*), HaOm0asMcb MMH B BepXHel TOJIIIe 
AUIMHCKOH CBUTbI, Ha3BAHHOM HAMM AJIYHHHCKOHM, a B HMKeNeKallleH uacTH pa3- 
pesa orcytcTBy10T. JlonomHUTeJIbHble UccJeqOBaHHA M U3MepeHHA OPHeCHTHPOBOK 
orcyTcTBy10T. JlONOMHUTebHbIe UCCeOBAHHA MH H3MepeHHA OPHeHTHPOBOK TeK- 
cTYp MOATBEpLHIM HaMeyeHHble B yNOMAHYTOH CTaTbe BbIBOAbI. JlelicTBUTeIbHO, 
AOCOJIOTHOe OOJIbIUMHCTBO OCeli BaJIHKOB 3HAKOB PAOM HMeeT WHPOTHOe NepBuU- 
Hoe IpOcTupaHue, a MepBHUHOe NaeHHe KOCHIX CJIOMKOB, TaKxKe 10 AOCOJMOTHOMY 
6OJIbLIMHCTBY H3MepeHHH, PUKCUpyeTcA B }OxKHbIe PyMObl. 

MouHocTb AJ‘yHHHCKOM TOL WOcTeneHHO HapacTaeT OT 1OX*KHHIX Ppaspe3OB 
K 6oulee ceBepHbIM. B cpeqHem TeyeHuu p. Uycoson, y a. AayHAHHOM, MOM{HOCT 
ToulLH OKO 40 M. IOxHee AJIYHHHCKaA TOJILa OTCyTCTBYyeT, a CeBepHee MOLI- 
HOCTb ee MOcTeNeHHO yBewHyHBaeTca 20 100 M. 

AIyHHHCKaAd TOJMIa, ABAACh CaMbIM BEPXHHM WICHOM pa3pe3a aLIMHCKOM 
CBUTbI, 3aleraeT Ha HWKesexalllell KLPaCHOrOpcKOH MH CorsacHO MepeKpbiBaeTcA 
TaKaTHHCKOH CBUTOH 9idembcKorO sApyca cpefHero yeBoua. IIpH stom mecua- 
HHKM TaKaTHHCKOH CBUTbI B OCHOBaHHH rpyOO3epHHCTH HW COsepxKaT OOAOMKU 
MOpOJ, alIMHCKOH CBUTHI. ITH PakTbl CBUJETebCTBYIOT O 3alefaHHH TaKATHHCKHX 
TleCuYaHHKOB Ha alIMHCKOH CBHTe C pa3MbIBOM, HO 6e3 3aMeTHOrO YIJIOBOrO He- 
coriacHa. OueHb BaxKHO MOJYePKHYTb, 4YTO 1OxKHee WIMpOTHI NocesKa Kolin TaKa- 
THHCKHe MeCuaHHKH 3aJleraloT HeMocpeCTBeHHO Ha KpacHOropcKoH Tove (p. Me- 
*KeBan YrKa, p. Uycopad HwKe KaMHxA Adounup Bposy, p. CyteM), a Bbitlese- 
wKallat AJYHMHCKaA Toa oTcyTcTByeT. IIpH usyyeHHH JTHX pa3spe30B OBLIO 
yCTaHOBJIeHO, UTO yrIOBOe HecorviacHe Ha KOHTaKTe allIMHCKOH WM TakaTHHCKOL 
CBHT Tak?Ke He HaOJOZaOCb, a eCJIM B OTCJIbHBIX CJIyYaAX OHO MH HaMeyaeTca, 
TO 3TO HeCOrlacHe BeECbMa He3HaYHTeJIbHO HM paKTHyeCKH TpyAHO yJIOBHMO. 

Hosble aHHble MO3BOJIAIOT C OOJIbIIHM OCHOBaHHeM FOBOPHTb O TOM, TO Ta- 
KaTHHCKad CBUTa Ha Cpequem Ypase 3ameraeT C pa3MbIBOM Ha MOJCTH1aIollux 
OTJOMKEHHAX AalMHCKOM CBUTHI. M3710x%KeHHbIe MaTepHaJIbl YKA3bIBalOT Ha TO, 
uTO rvIyOHHa pasMbIBa MOCTeMeHHO yBeHUHBaeTCA B 1OXKHOM HallpaBJIeHHH. ITO 
OOCTOATEIBCTBO ABJIACTCH OHOM H3 MpHuYMH MOCTeMeHHOrO CYKeHHA WIMPHHbI 
TOJIOCbI BbIXOJLOB aWIMHCKOH CBHTbI K Ory H YMCHbILeHHA ee MOULHOCTH, HaG.TIO- 
jaroukaxca B Uycopckom paloue. Ha IOxHom Ypane, no qanHpm A. VM. Onan 
(*), C. H. Kpayse (°), ToT pa3MbIB 3aXBaTHJ OTMOMKEHHA OT HMKHEFO WeBOHAa TO 
SMJIbMephaKCKOH CBHTbI BKJIO“MTebHO. TakuM o6pas0M, TaKaTHHCKand cBUTa 


Ha BCeM 3aNaHOM CKIOHe YpaJla 3ayleraeT C pa3MbIBOM Ha pa3HbIX TOPH3OHTAaX 
Oouee TpeBHUX OTIO*KeHHH. 


| 


TopHo-reonormueckHit MHCTHTYyT Tlocrynao 
Ypampexoro (pinata AKagemuu nayK CCCP 23 TL i961 
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PEOJOPH A 


WM. HW. JIATBUH 


O HYM)KHEMEJIOBbIX KOHTHHEHTAJIBHbIX OTJIOKKEHUAX 
JHENPOBCKO-JOHEWLKOM BHARMHBI 


(ITpedcmaeaeno akademuxom J. B. Haauexunem 13 I] 1661) 


Hw kHeMeOBble KOHTHHeHTaIbHble OTMOXKEHUA HMeIOT WIMpOKoe paciipoctpa- 
HeHwe Ha TepputTopHu J[Henposcko-Jloneukoli Bragunt ((*-*,*) wu gp.). Onn 
3aJleraioT OObIMHO Ha OOJbUel HIM MeHbuUel rlyOuNe NOX Ooee MOMODIMH OT- 
JIOWKECHHAMM HM BCKPbIBaIOTCH TOJIbKO GypOBbIMH CKBaxKHHaMH. 

IIpousBezeHnHoe aBTOpOM H3y4eHHe HH*KHEMeNOBHIX OTOH Ha TeppHuTO- 
puu XappKosckon, IloutapcKxoi, Cymexoli u UepHurogckoli 062. JaeT BOSMOXK- 
HOCTb BBICKa3aTb OlpejleJIeHHOe MHEHHe B OTHOIMIeHHH OcObeHHOCTeli HX 3auera- 
HHA, CTpaTHrpaduyeckoro pacuieHeHHA, BellleCTBeHHOrO COCTaBa HM YCJIOBHit 
oOpasoBaHHA. B cBa3H C pa3sJIMYHbIM NOHHMAHHeM OTJebHHIMH aBTOpaMH OGbe- 
Ma HMKHEMeJIOBLIX KOHTHHEHTAJIbHbIX OTJIOXKeHHI BOZ3HHKaeT HeEOOXOAHMOCTE. 
B yYTOUHEHHH 9TOTO BOTIpOca. 

Tloyq HWKHEMeIOBbIMH KOHTHHEHTAJIbHbIMH OTJIOXKEHHAMHM MOHMMAIOTCH Tec- 
YaHO-I'IMHHCTble KaOJIMHH3HpOBaHHble MOpObl, 3avleraroulHe HeCOrmacHo Ha Mo- 
powax Ppa3JIMUHbIX ApycoB BepXHeH, MecTaMH CpeHeli }opbl H TpaHcrpeccHBHO 
_ TIOKpbIBaiollHeca TecuaHbIMH M KPpe€MHHCTbIMH OOpa3s30OBaHHAMM MOPCKOrO Bepx- 
Hero ambOa, CeHOMaHa HK NaneoreHa. MoulHocTb 9THX OTMOMKEHHH HCIbITHIBAeT 
3HAaYHTeIbHbIe H3MeHeEHHA, yYBemH4yHBasch Jo 160 M B npeyzenaxX WeHTpaIbHOH 
| wacTH BMayMHbI H yMeHbIIaACb K ee GOPTOBIM uacTAM. DayHHcTHYeCKHe OcTaT- 
. KM B HMXKHEMeJOBBIX MOpofsax He OOHapyKeuHbl. Mx BospacT ycTaHaBJIMBaeTcA 
| PaBHbIM O6pa30M M0 MOMOXKeHHIO B paspesaX Me3030H BMaHHbI, MO CMOpOBO- 
TIbIJIbIIeEBbIM KOMIIJIEKCaM H paCTHTeJIbHbIM OCTATKaM. 

B ckKBaxKHHe, mpoOypeHHol B r. Hopropog-Cepepckui, HaliqeH OTMeYaTOK 
manoporuuka Ruffordia goeppertii (Dunk.) Sew., B patoue c. Bo6popuna — 
oTiieyaToK manopotHuKa Gleichenia rotula Heer, B yriMcTbix rMHaX CKBaxKH- 
nbl Ne 67 npoduan Koserey — Iope — odpprsku Baiim Gleichenia cf. cycadina 
(Schenk.), a Ha [uucKko-Pos6piuescKkol maomulann — orneyaTKu Coniopteris 
onychioides Vas. et K.-M.u Weichselia sp. aif. W. reticulata Stokes et Webb 
' (@-). B nocmeqHee BpeMa, IPH H3yYeHHH paspesOB OypOBbIX CKBaxKHH GepBOHO- 
_ Tlaprusanckoli noutaqn (cKBaxunbt Ne 54,55, UepHuroscKkaa 061.) H mpopuns 
H. Bogonara — B. Ipoxogpr (ckpaxuupt Ne 309, 311, 317, XappKoscKas 06.1.) 
 -yialOCh JONOHUTEIbHO OOHAPYKUTb OCTATKH HHMKHEMEJOBbIX PacTeHHM, OMpe- 

JledieHHe KOTOpbIX mpousBeqeHo E. E, Murauesoit. B ckpaxkunax Ne 54 (uHTep- 
Bam 212,0—215,55 m) u Ne 309 (uuTepsBan 662,9—687,8 m) B raHHaxX TeMHO-Ce- 
pbIX HM YePHBbIX OOHAPYKeHbI MHOTOUMCJeHHbIe OTMeYaTKN HW OOyIIMBUIMeCA M0- 
6eru xBolHoro Cyparissidium gracile Heer; B CKBaxKHHe No 55 (HHTepBa 
152,0—158,05 m) — orneuarku xpolinoro Elatides sp.; 8 ckBaxuHe Ne dll 
(uuteppan 604,5—613,8 M) oTmeuaTKN NamopoTHHKa Gleichenia rotula Heer 
MU MHOrouNceHHble OTMeYaTKH H OOyriMBUIMecd NOob6erH Cyparissidium gracile 
| Heer; B TOHKOCOHCTHIX CepbIX PIWHAX CKBa?KHHbI Ne 317 (HHTepBa 470,2— 
_ 483,5 M) — oTHeywaTKH TanOpOTHHKOB Coniopteris onychioides Vas. et K.-M., 

' Gleichenia sp. “ xBoiinoro Cyparissidium gracile Heer. . 
OOnapy2xKeHHble pacTHTeIbHble OCTATKM NOATBEPRAaloT HUAHEMEMOBOH BO3- 
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pacT BMeMLalOWHX MOpOA, OMHAKO He alOT MOKA BO3MO?KHOCTH BbIACHUTb 6oulee 
y3KUii BO3pacTHOM MHTepBasl, TaK KaK HX BUOBOM COCTaB CYIeCTBeHHO OTVIM- 
yaeTCA axKe OT COCTABA TaKOM HavGoOee ONH3KO pacnOOXeHHOH HVAKHEMeJOBON 
(bop, Kak cbuiopa BoponexckoH OO. 

Tloqo6Hoe xe MoO*wKeHHe HaOMTONaeTCA B HACTOAMee BPeCMA H MPH MOMbITKax 
paCWICHHTb HHXHEMEJIOBbIe OTJIOXEHHA MO CMOPOBO-MIbIIbUeBbIM KOMIIJIeKCaM. 
Visyuenve MocleqHuX H3 pa3/IM4YHbIX paHOHOB BMaqMHbl aeT BeCbMa WHpOKHH 
WManasou KOJeOaHHi BO3pacTa BMeWLalOWlMX MOpOA, HAaYMHaAA OT HEOKOMA HM KOH- 
yad allbOCKHM ApycOM. OTO OODACHAeTCA, MO-BUAMMOMY, Ppa3HOBO3pacTHOCTbIO 
pa3JIMYHBIX “acTelt paspe30B H2KHEFO Mevia HM elle HeEJOCTATOUHOM H3y4eHHOCTbIO 
HMKHEMeJIOBbIX CIMOp H IIbIJIbI{bI. «a 4 

HmxHeMeJIOBbIe KOHTHHEHTAJIbHbIe OTJOXKECHHA JOBOJIbHO YETKO BbIJeJIAIOTC 
B pa3pe3axX H3y4eHHOM TeppHTOpHH NO CBOMM BHeWIHHM JHTOIOrH4YeCKHM TIpH- 
3HaKaM H BelIleCTBEHHOMY COcTaBy. OHH MpeCTaBJIeHbI MeJIKO- H pa3HOSepHHCTHI- 
MH KaOJIMHH3HpOBaHHbIMH eCKaMA UM C1aO0 CIEMeHTHPOBaHHbIMH MecuaHKaMA, 
aJleBPUTaMH M TyIMHAaMH, MeCTaMH C IpocsOWKaMU, JIMH3aMM UM JIMH30BMHbIMU 
CIOAMM Oyporo yruiA HW AMrHuTa MOULHOCTHIO AO 2 M. Ilopogam oObraHO MpHcyiu 
HeCJIOHCTbIe TEKCTYPbl, OMHAKO MHOra B MecKaX MH MecuaHuKax HaOuJHOMaeTcA 
KOCaA COMCTOCTh MOTOKOBOFO THIa, a B aJleBpHTaX M rvIMHaX — TOHKaA FopH- 
3OHTAJIbHad, BOJIHHCTad MW HellpaBHIbHad CMOMCTOCTb, XapakTepHad JIA O3ep- 
HbIX H IOMMeCHHBIX OCaKOB. CopTHpoBKa OGJIOMOUHOrO MaTepHasia HMKHeMeJO- 
BbIX MOpPO pasiHuHaA, OT XOpomeH WO cabo, ONarosapA uemMy B MeckKax, 
mecuaHHKax HW aleBpHTAaX HaOMOJaeTCA 3HAYMTebHaA MpHMeCcb PIMHUCTHIX 4ac- 
TUL, a B 'IMHaX — BKJIOUCHHA MeJIKHX KBaplleBbIX HM KpeMHeBBbIX TaJieK, rpa- 
BHMHbIX 3epeH KBaplla, KPCMHHA, perKe MOJIeBbIX WIMaTOB (MHKPOKJIHHa), Ooub- 
mee HJIM MeHbilee COepxKaHNe MecuaHoro HM aleBpHTOBOFO MaTepHasla. Okpacka 
HHKHEMEJIOBEIX TOPO H3M€HAeTCA OT CBeTIO-cepok (Geo) TO cepoH, TeMHO-ce- 
poH MH YepHOM B 3aBHCHMOCTH OT KOJIM4eCTBAa TIpHMecH OpraHHyecKkOro BelllecTBa 
(O6JIOMKOB OOYIJIMBUIeHCA [peBeCHHbl, cTeOJIeH, TOHKOpacceAHHOrO — yrJIMc- 
Toro. BelllecTBa MH wp.). Mecramu B cocTaBe HWKHEMeJOBbIX OTJOKeHHH OOHapy- 
XKeHbI MeCTPOMUBeTHble MeCYaHO-rVIMHUCThIe MOPOJbl, *KeJITOBATO-cepble, C 3eJle- 
HOBATbIM OTTCEHKOM, MATHHCTbIe, HHOra CaGoro dbuoMeTOBOrO M xKeJITO-Gyporo 
WUBeTa, BCTpeualoulHecH B pasJIMYHbIX YACTAX Paspe30B HMKHETO Mesa HU OOpa- 
3YIOULMe NpOCMON, JIMH3OBMHOM WM HelpaBHJIbHOH POpMbl Tesla cpeqH CepOUBeT- 
HBIX TOpoy. . 

Ilo MusepaibHomy cocTaBy cpeq NecuaHO-aleBpUTOBLIX MOpos mpeobsmama- 
OT KBaplleBble Ppa3HOCTH, B MOYMHEHHOM KOJIMYeCTBeE IIPHCyTCTBYIOT MOVIeBO- 
INMAaTOBO-KBaplleBble, .KBapIeBO-NOJIEBOMINATOBbIe HW WOJIMMHKTOBbIe MOpoybl — 
aPKO3OBble MeCKM M leCuaHUKH C COJepxKaHHeM NOWeBbIX wIMaTOB Jo 40%. 

[aMHUcTble MOpOAbl MWpecTaBseHbl KaOJIMHATOBLIMH HM MOHOTePpMHTOBbIMH 
rIMHaMH, HHOPa C OONbIWeH WIM MeHbIWeH MpHMecbIO TFHApOcsMON, B OTIeb- 
HbIX CJyYaAX PIMHaMM PMAPOCJIOAMCTHIMH C IIpHMecbiO KaOJIMHHTA. 

B coctaBe TaxKeNbIX (paki HMKHeMeNOBLIX MOpPON mpeobsMayaroT WIbMe- 
HHT, WMpKOH, TYPMaJIHH, PYTHJ, B MCHbINeM KOJIMYeCTBe IIpHCYTCTBYIOT JMCTeH, 
CTABPOJIMT HM JIeHKOKCeH, HEMOCTOAHHO H B OTJCIbHBIX OOpasilax BCTpeyeHbI 3epHa 
cena, aHaTa3a, OpyKuTa, rpaHata, MOHALLUTa, MHHepasiOB rpynlibl SMMoTa, CHu- 
JIMMaHUTa, aHlaly3uTa, KOpyHfa, OMOTHTAa, XMOpUTa, MarHeTHTa HU Ap. V3 ayTu- 
PeHHBIX WKeJeSUCTHIX MHHEPaJOB IIA CePOMBETHBIX NOPO XapakTepHbl CyJIbdu- 
Abl 2elesa (IMPHT M MapKas3HT), JIA MeCTPOMBeTHBIX MOpoy, — cufepuT, reMa- 
THT M PH POOKUCJIbI *KeNesa, SHaWHTeMbHOe COMepxKaHHe Cueputa HaGMOMaeTcA 
TaKXKEe B CepOUBeTHbIX MOpOMaX, YepeMYIOUMXCA C MeCTPOMBeTHBIMH. - 

PesyibTaTbl UcceqOBaHH MOKa3bIBalOT, UTO TeMaTUT H PH pOOKHCJIbI *Kevle- 
34 BOSHHKJIM B Mpoluecce OKMCJICEHUA CHEpUTa HU CyJIbC*UNOB xwesIesa HM ABMIAIOTCA 
BTOPHYHbIMA OOpas0BaHHAMU MO OTHOWIeHHIO K NocwemHuM. Onu paccmaTpu- 
Barorchl HAMM KaK 9SIIMreHeTH¥eCKMe MMHepavbl, MOABMeEHHe KOTOPbIX CBA3aHO 
C BEIBOXOM MOpoy B 3OHYy BOseHCTBUA CBOOOAKOrO KNcTOpoga. Ilecrpaa oKpac- 
Ka HWKHEMeOBbIX MOpO, ABJIACTCA, TAKUM OOpa3sOM, MpeHMylleCTBeHHO BTO- 
PHYHOU, NOABMBINEHCA MOce OOpasoBaHUA MCXOMHBIX OCaKOB, KOTOpble Mmper- 
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TABJIAIOT COOOM COCTaBHY10 4aCTb eMHOTO reHeTHYeCKOrO KOMMVIe€KCa HAXKHeMe- 


— OCaJIKOB, 
‘ HwxHeMeJIOBble OTJIOKCHHA XapakTepH3yroTcHr OObUIOH H3MCHUMBOCTHIO 


_ paspesa kak Ha IIOMlayM, Tak HM MO BepTHKasH. Crararoulve HX MecuauHble, avleB- 

] PHTOBPIe MH PIMHMCTbIe Nopogbl OOpasyroT GombUINe HM MeHbUIMe 110 pasMepaM 
JMHSbI WM IMH3OBUHble Tela, YepeyIOuLNecA pyr c APyroM H BbIKMHMBaIOULNecHr 
OObIMHO Ha CPaBHUTebHO KOPOTKOM paccTOAHHH. ITO BbIsbIBaeT OOMbIUHe 3a- 
TpyAHeHHA NPM COMOCTAaBeHHH Wake OMSKOpaCcnONOKeHHLIX HX paspesos. 

IlepBuunble reneTwyeckve IpH3HaKH HWKHEME/IOBBIX MOpOy, HX CTpyKTyp- 
HO-T€KCTYPHble OCOOeCHHOCTH, BeUeCCTBeHHbIit COCTaB HM yCJIOBMA 3auleraHuA CBH- 

| H€TeIbCTBYIOT O TOM, 4YTO HAKOMIeCHHe HW2KHEMEJIOBLIX OCaKOB MpOHcxo,uuo 

B OCHOBHOM B OOCTAHOBKe PeYHbIX JOM, O8epHbIX M OSePHO-OOJIOTHBIX Gaccelt- 
“HOB, MPM AOCTATOYHO TeIWIOM H BMaKHOM KJIMMaTe H OOWIBHOM pa3BHTHM pactTu- 
_TesbHOrO TOKpoBa. IlocmeqHee HaXOHT CBOe MOATBepxKeHHe B HANHUNH AHH 
HW ipocoeB Oyporo yrs M HrHUTa, OONLEM 3HauHTeJIbHOM CojlepxKaHHU OpraHH- 
~ueckoro BelllecTBa B NOposax HM OOOralleHHH HX KaOJMHHTOM, ABJIAIOWIUMCHA m0- 
 pomooopasyr1ollMM MMHepaJIOM TAHH HM BCTpeyaIoUlHMcaA B paccesHHOM CocTOA- 
HWM B Teckax, Mecuanukax H asleBpHTax. 

Bce BbIMeH3102%KeHHOe aeT BO3MOXKHOCTh pacCMaTPHBaTb HWAKHEMeAOBIE 
| OTMOMKEHUA Kak MaTpopMenHyto (PopMalMi0 TyMHLHbIX PaBHHH C MpHcylHMH eli 
cnenu®wyeckKHMH OcoGeHHOCTAMH (°). 

OCHOBHBIMH OO1acCTAMH CHOCa B HWKHeMeOBOe BpeMA ABIAIUCh YKpaun- 
CKHH KpMcTaliMueckuli MaccuB HM JloHelKoe CKaquaToe CoopyxeHHe c pa3- 
HOBO3PaCTHbIM KOMIIJIEKCOM H3Bep%KeHHbIX, MeTaMopdHyecKuX HU OCaOUHbIX 

. mopoy. Kpome Toro, 6ombiui0e 3HaveHHe HMeJIN, M0-BUMMOMY, H MecTHbIe UcTOU- 

HHKH CHOCA, BOSHUKaBIIHe B Ipefletax OOaCcTH OCa.KOHaKOMJeHHA. 

Hasvunve mecTpouBeTHbIX NOpOl B COCTaBe HH2KHEMeJIOBbIX OTJIOXKeHHH 3a- 
_TpyZHAeT B pxye culy4aeB (OCOOeCHHO MpH HH3KOM BbIXOJe KepHa) yCTaHOBJeHHe 
| MX PpaHHUbl C NOACTHJIAIOWIMMH TMecTpOuBeTaMH BepxHelt ropbl. MMetoniHecsa B 
HauleM paCiopsxKeHHH MaTepHaJbl JaloT BOSMOXHOCTh YCTAHOBUTb HEKOTOPble 

BU3yaJIbHble H MHHepaslorwyecKHe KOPPeJIATHBbI, KOTOPble MOryT ObITB HCMOVWIb- 

30BaHbl Ip IipaKTHyeCKOM pellleHHM 9TOFO BOMpoOca. 

BepxHelopcKHe TecTpOUBeTHbIe NOPObl OKpallieHbl OOJlee paBHOMepHO H B 
Goslee APKMe KpacHO-G6ypble, 2%XeNTOBAaTO-Oypble, KQPHUHeBbIe HM 3e/IeHOBAaTO-ce- 

_ pble 1BeTa 0 cpaBHeHHIO C OOVIbINOM NMATHUCTOCTHIO H OJIeKJIbIMH TOHAMH OKpac- 
| KH HMXKHeMeJIOBbIX NOpog. On OObIMHO He COJepKaT PAaCTHTebHbIX OCTATKOB, 
—pocmoeB Gyporo yrviA HW JIMTHHTA, XapaKTepH3yIOTCH MOBbILeHHOH KapOoHarT- 
_ HOCTBIO (IIpHCyTCTBHeM B 3HaUHTeJIbHbIX KOMMyeCTBaX KaJIbUMTa, HHOTa aHKe- 
puta). B coctaBe TAxKeJbIX (PpakWHi BepXHeIOPCKUX MeCTPOMBeTHHIX MOpoy, 
- TOMMMO OOUIHX C HM2KHEMeJIOBbIMH NOposaMH XapaKTepHbIX MHHepaJOB (ILMp- 
KOH, TYPMaJIMH, pyTHJI), pe3KO yBeJIMYNBaeTCA cosepKanve rpaHata, snuJoTa, 
amaTuta, JIMCTOUKOB OypbIX C/O, XJOpHTa HW Ap. OcHOBHBIMA Noposoobpa3yto- 
IMMH MHHepaslaMH BepXHeIOPCKHX MeCTPOUBeTHEIX TIHH ABJIAIOTCA THpOCIO- 
' Ab, uacTo TuMa rusqpomyckKoBuTa. HepeyKo B ruqpocoANCTbIX rAMHax HaOJIIO- 
_ aeTCA cCylllecTBeHHad [IpHMeCb MOHTMOPHJIJIOHHTa, a MeCTaMH BCTpeualoTcs 


IVIMHbI MOHTMOPHJIJIOHHTOBOTO COCTABa, 


XapbKOBCKHit YrocyapcTBeHHbIt YHHBepCHTeT TocrymH10 
um. A. M. Joppkoro Zo) 1) 196i 
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rEOAOPHA 


B. A. HEBCKHA 


OB OAHOM MIPHMEPE BJIAAHHS B3PbIBHbIX PABOT - 
HA OCOBEHHOCTH TPEWWMHHHOM TEKTOHHKH TOPHbIX MOPOA 


(1pedcmasaeno akademuxom JI. H. Mep6axosoim 6 I. 1961) 


MispecTHo, 4TO B Mpollecce MpOXOAKH TOPHbIX BbIPaOOTOK C IpHMeHeHHeM 
B3PbIBHBIX paOOT B TOPHBIX MOpOAaX, HeMOcpeACTBEHHO MIpMMbIKaIoWlMX K BbIpa- 
6OTKaM, BO3HHKalOT MHOFOUHCJIeHHble HOBbIe TPeUMHbl. OTH TpelMHbl U3y4eHbI 
HeqoctaTouno. B HacToallleH craTbe IIpHBeseHO ONMcaHHe OCOGeHHOCTeH TpelllMH- 
HOM TeCKTOHUKM JpeBHUX THelicipOBaHHbIX TpaHHTOB B eCTeCTBeHHBIX OOHaKe- 
HHAX WM B yCTbe OAHOM M3 UITOJEH. 

B nocaeqHve TOXbl HAMM H3yuaJlacb TpellMHHaA TEKTOHWKa FOPHbIX MOpOd, 
IIDHHMMaIOllHX yyacTHe B cTpoeHuu KapayxKusrMHcKoro XpeOTa, BxOJAltlero 
B CHcTeMy Top 1oxKHOrO cKOHa Kuprusckoro xpe6Ta (Cpequaa A3ua), B ero 
3allaqHOM OKOHYAHHH. 

B yncule pasHooOpasHbIxX TOPHIX NOpOZ, MpMHAMAaIOWIMX yyacTHe B CTpOeHHH 
9TOrO palioHa, OblIM H3y4YeHbI HM HHTeCHCHBHO rHelicHpOBaHHble JOKeMOpHuicKve 
rpanutpl. [locmequve pHypoueHbl K CBOJOBOH YaCTH TeCHO MepexkaTOH CHHKJIN- 
HaJIbHOM CKJIaKM M CJlaraioT MaCCHB, HMeIOnIHH dopMy, O1M3kyio K PakouUTy. 

Ocb CHHKJIMHaJIbHOM CK aK, C1OXKCHHOH BEPXHEMpOTepO3OHCKUMM KpUcTaJ- 
JIMYeCKHMU ClaHWaMW, BBITAHYTa B 3allajl-ceBepO-3alaqHOM HallpaBJIeHHH. 
Kpbliba ee Magar 10x yraom B 70—80° HaBeTpesy Apyr aApyry. IlaocKocrTu 
THeHCHPpOBaHHOCTH FpaHUTOB OPHeHTHpOBaHbl COracHO C TJIOCKOCTAMM CJIOMC- 
TOCTH WM CJAHMeBATOCTH BMelaIOWlHX TpaHHTbl KPHCTaMIMYeCKUX CaHWesB. 

Ilpy usyueHHu ObIIM BbIABJICHbI BeCbMa XapakTepHble OCOO€HHOCTH TpellHH- 
HOH TeKTOHHUKM THeHCHpOBaHHbIX rpaHuToB. Han6omee mWHpoKoe pacnpocTpa- 
HeHHe B 9THX MOpOAaX MOMYyUMIM BepTHKabHble U OM3KHe K HHM TOMepeuHble 
TpeulMHbl, OPHeCHTHPOBaHHble BKPecT IIpocTHpaHHA MIOCKOCTeH THeHCHpOBaH- 
HocTH rpaHutos. [lomumo sToro AocTaTOUHO HHTeCHCHBHO pa3BUTbI KpyTonaaro- 
U{Me TpeuMHbl, paciOararoulvecA WHarOHaIbHO MO OTHOIMIeCHHIO K 3THM MJIOCKO- 
CTAM. SHayMTeIbHOe pasBHTHe HMelOT MOMOromagaroulwe CHCTeMbI TpellluH, 
SaHMMalollMe MOMOKeHHe, MpHMepHO HepleHAMKyApHOe K JIMHMM TaqeHHA 
mlockocTelt THeHCHpoBaHHa. 

Bee lepeuvculeHHble CHCTeMbI TpellHH XapaKTepH3yIOTCA 3HAYHTEIbHBIM Be- 
€poM pa3Opoca Kak M0 MpoOcTHpaHHw, Tak M 10 yruaM MayeHusa HW OObIGHO OOpa- 
SYl0T B3aMMHble Nepexofbl Mexyy codok. Ilostomy quarpaMMbl OpHeHTHpOBKH 
TPpelwlMH PaCCMaTPHBaeMBIX PHELCHPOBAHHbIX TPaHHTOB B WOLaBAAIOWIeM OOb- 
INMHCTBE CJlyyaeB HMelOT NOACHOe CTpOeHHe. 

Tloac mowocos TpemiuH, Ip BepTuKambHOl OpHeHTUpOBKe MOcKocTeit rHeli- 
CHPOBaHMA, pacceKaeT WMarpaMMy Ha [Be MOUTH paBHble MOJOBMHbI HW B TaKOM_ 
CAydae ABAACTCA MOACOM NOJIOCOB TpelHH eMHOTO WIM MOUTH eMHOFO MpocTH- 
PaHWA, HO CaMbIX Pa3HOOOpPasHBIX yruoB Nagenua. IIpH mayenuu nmocKoctel 
PHEMCHPOBaHuA NOL yrioM B 70—80° TaKoli Mosc OObIMHO M3OrHyT B CTOpOHy, 
oO paTHyto0 MOMO7KEHHIO MOJIOCa MTOCKOcTeli THeHCHpOBaHHOCTH YTpaHHTOB. 

Tunwuneiit npuMep zMuarpaMMbl opueHTHpoBKH TpelHH B paccMaTpMBaeMbIxX 
THCHCHPOBAHHbIX TpaHMTaXx, COCTABJCHHbIM Ha OCHOBe OOpaOOTKM 3aMepoB B ec- 


TeCTBEHHOM OOHAKeEHHHM, NOKa3aH Ha puc. 1. Makcumym J] ,uarpamMbl oTpa- 
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| MpaBleHua, MakcumyM //] XapakTepus3yeT cucTemy nojmoro naparoulux TPpeulHH 
TpeliMHbl ckambiBaHua Mu OTpEIBa, pasBUTble B rpaHurax, XapakTepu3yroTea 
€CKHMH OCOOCHHOCTAMH, KOTOpble. 
‘YBepeHHO pa3siuyaTh UX B OOHaxKeHHAX. B wacTHOCTH, Poarwets renee 
Beerta NpeNcTaBIeHb! [paBMJIbHbIMH IIIOCKOCTAMH, a TPel[MHbI OTPEIBa HCKPHB- 
JICHHPIMA TeKTOHMYeCKUMH ToBepxHoctamu. C zpyrofi cTopousi, MOBepXHOCTh 
| MOcKocTeH CKaJIbIBAHMA BCera criaxkeHHat, MHOra Kak Obl MIpMMOMMpoBan- 
‘Hax, a MOBEpXHOCTb TpelllMH OTpbIBa Kpaline HepoBHaa, OyrpucTas, wepoxo- 
‘Batas. 
.. Onupasch Ha OTMeyeHHbIe MOpdbomorMuecKue OTNHUNA, HaM yAaslOCcb BLIABHTIs 
KONHMECTBEHHDbIE COOTHOICHHA Mex ly TpellMHaMU CKaJIbIBAHMA MH OTPbIBa, pas- 


oF 


SS en 


Puc. 1. J[varpamMa opHeHTHpOBKH TpenlHH B HHTeHCHBHO THeHCHPOBaHHBIX TpaHuTax. 

CraTucTHueckHii 3amep TpelluH B ecTeCTBeHHOM OOHaxKeHHM (A) HM B ycTHe wTOMBHH (5). 
2 JiMarpamma A cocTapjieHa Ha OCHOBe 3amMepos 150 TpemHH, Auarpamma 5 —100 tpemun. 
: a — TpeulHHbI CKaJIbIBaHHg, 6 — TPe€LIHHbI OTPbIBa, 6 — TONIC rHeHcHPOBaHHOCTH 


-BHTbIMH B paCCMaTpHBaeMbIX TpaHHTAaX. ITH COOTHOIICHHA BLIABIAJHCb He TOJIb- 
_ KO HpW cTaTHcTHyecKOM 3aMepe TPeWIHH Ha OMpeeJeHHBIX MOULayKaxX, HO U 

IPH ChelMaIbHbIX MOscyeTax, MpOBOAUMBIX B HOMOCAX MpOTAKeHHOCTHIO B 1,5— 

2 M 4 wupuHon 15—20 cm. B npeqemax KaxOM MOOCHI NOACUUTHIBAIMCh pa3s- 

JeNbHO Bce NOMafaiollve B Hee TPelHHbI CKaMbIBAHHA H TPelUlHHbI OTpHIBAa. B 
_ Kaa OM yyactkKe BblOupasnuch 3—4 pasJIM4HO OpHeHTMpOBaHHble MONOCHI. Cpez- 
Hee W3 NOJcueTOB IpHHHMasmocb 3a XapaKTepHoe YMCIO, ONpeyeAlollee KOJH- 
' yecTBeHHOe COOTHOUIeHMe TPeULHH OTPbIBa H CKaJIbIBAHHA B aHHOM yuacTKe rpa- 
- HHTOB. 

TlogcueTsl, npoBeyeHHble B eCTeCTBCHHbIX OOHAKEHHAX BO MHOFHX yyacTKax 
Kapagakuaruackoro xpeOTa, WOKa3aIM, 4YTO B THeEHCHPOBaHHbIX rpaHHTax B 
-cpewueM Ha ONY TpellWHy OTpbIBa MpuxoyMTcA 5—6 TpelllMH CKaJbIBAaHUA, 
Ec xe yuecTb, 4TO TPellHHbI CKaJIbIBaHUA B 3—5 pas JIMHHee TPelMH OTPHI- 
Ba, TO OTHOUWIeHHA CYMMApHOM AMMHbI TpeulMH GyAyT BbIpaxkaTbca Wuppamu 
1: 15—1 : 30, a orHomenusd cyMMapHEIx momazeH — Kak | : 45 usm 1: 150. 

HHHMAaJIbHble HaGwlOaBUIHeCH COOTHOUWICHHA TpeWlHH CKaJIbIBAHHA HM OTPbIBa 
(lO UHCY TpellMH HUTe He OyCKaJIMCb HYKe 4:1, MakcuMambuble 7 : 1—8: 1 
‘vw ume. Take COOTHOUICHHA BbI,epAKUBAIMCh BCIOy B eCTECTBEHHBIX o6naxe- 
HUAX PHeLCHpOBaHHbIX TpaHUTOB M UX MOXHO MPHHATb Kak BeCbMa XapakTep- 


_‘HEIe. 
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TakuM 06pa30M, MOXKHO YTBeEpKaTb, YTO B Npolecce epopmMauu rHelicu- 
POBaHHEIX FpaHuTOB B HUX B OCHOBHOM BOSHUKaJIM TPel\MHb! CKaJbIBAnHA. 

IIpu ocmotpe cTeHOK WTOJIeH, MpolJeHHbIX B THCMCHPOBaHHBIX TpaHuTax, 
MbI OOpaTHJIM BHUMaHWe Ha UCKJIOYMTeIbHO WIMpOKOe PasBUTHe B HHX TpelllHH 
OTPbIBa, B €CTeCTBEHHBIX OOHA2KeHHAX HMPye He HaGvOaBlieecs. ua Oosee 
jleTasIbHOrO H3YYeHHA STHX TPellMH MbI BbIOpaIH cielWMabHy!o NWOWayKy B 
ycTbe OJHOli H3 WITOJeH, MpoleHHOH B rHelicMpOBaHHbIX rpaHuTax B HalpaBe- 
HUM IpOCcTHpaHuA UX THeicMpoBaHHocTH. Ha sTOH MOUlayKe ObIIM BbIABJIeHbI 
CHCTeMbI TPelHH, pa3BHTbIX B TpaHWTax, MpoBeqeH UX CTAaTHCTHYeCKHH 
3aMep HM MOJCUeT KOMMYECTBEHHBIX COOTHOLMEHHM TpellMH OTPbIBa M CKaJIbIBAHHA. 

Oxa3aul0cb, UTO B 9TOM yuacTKe pa3BHTbI Te %Ke CHCTeMbI TPellMH, YTO H B 
eCTECTBEHHBIX OOHAKCHHAX. ITO pee BcerO KpyTOMaatolive NonepedHbie 
WU WarouabHble TpeulMHb! (MakcumyM // u JI] puc. 2) M cucTeMa NojorHx Tpe- 
ujMH (Makcumym / pyc. 2), OpHeHTHpOBaHHbIX MpHMepHO NepneHyHKyApHO 
JIMHMM [ajleHHA MOCKOCTeH rHelCHpOBaHHOCTH. 

CHcTeMbI TpeULHH OTIMUAaIOTCA 3HAYHTEIbHBIM BeepOM HX pasOpoca MoO Mpo- 
CTUpaHMio M MajleHI0 H OOHApyXHBAIOT NOCTeNeHHble NepeXoOMbl Mery coooi. 
Ilostomy cocTaBJieHHaxt Ha OCHOBe 06- 
paOoTKM CTaTHCTHYeCKOrO 3aMepa JMa- 
TpaMMa OPpHeHTHpOBKH TpellHH MMeeT 
TOACHOe CTPOeHHe, aHaJIOrH4HOe COOT- 
BeTCTBYIONLUM MarpaMMaM, XapakTepH- 
3YIOLLHM TpeliHHHY!O TeKTOHHKYy pac- 
CMaTPpHBaeMbIX TpaHHTOB B HX ecTecT- 
BeHHBIX OOH@KeHHAX (puc. 2). CooTHO- 
IeHHe TPellHH OTPbIBa HW CKaJIbIBAHHA 
BbipakaetcaA uncatamu 1: 1. Ilo cBoemy 
pa3Mepy OHH CYUeCTBeHHO He pa3vinua- 
}OTCA MexK Ay COOOH: NO TaHHbIM cTaTH- 
CTHYeCKOrO 3aMepa JWIHHa TpellHH CKa- 
: JIbIBAHHA KOMe6seTcH oT 4 oO 90 cM, B 
La Meo mae pe ee 

Tae 6 CTC MIC P 5 20 63 cm, BcpeqHem 17 cm. Takum 06- 

pa30M, B lipoOlecce MpoBeyeHHA BSpbI- 

BOB, KOTOpble MOMKHO paCCMaTpHBaTb 

KaK MrHOBeHHy!0 JeOpMalui0 FOpHIX MOpOL, YHCO TpeMlHH OTPbIBa B rHeHCH- 

POBaHHBIX TpaHuTaxX BO3spoc0 B 5—6 pa3. BTOT dakT MOMHOCTbIO NOATBEpx- 

AaeT mpenctapmenve A. b. OpuyzMana (+) o TOM, ¥TO NpH MrHOBeHHOH Jepopma- 

ItMM Jlaxke CaMble MaCTHUHble TBepAble Tela paspyllaioTcA NyTeM oOpa30BaHuA 
TPellMH OTpbIBa. 

PaccmotpeHve JHarpaMMbl OPHeHTHPOBKH TpellHH, COCTaBJIeHHOM MO cTaTH- 
CTHYCCKOMY 3aMepy B YCTbe WITOAbHH (pic. 2), NOKa3bIBaeT, UTO pacipeseeHve 
TPeUlHH OTpbIBa MO CHCTe€MaM TpelHH HepaBHOMepHoe. B makcumyme JJ, oTpa- 
*KalOuleM CHCTeMy KPyTOMAaarouluxX NOMepeyHbIX TpeUlWH, WaaloulHxX K 3anay- 
ceBepo-sallaly WIM K 3a00}0 IITOJbHH (pic. 3), HX HAMMeHBUIee KOHYeCTBO CO- 
CTaBJineT Bcero 6 v3 24 uM 25%.B makcumyMe J, xapakTepH3y1olleM CHcTeMy 
NOMOPONAaNAaOULHX TPeULHH, UX 3HAYMTeJIbHO OOMbIIe — OKOMO 38%. MakcuMaJib- 
HO€ PaclipocTpaneHve TPeUHHbI OTPbIBa NOYUHIH B CHCTeMe KpyTOMaya1oulux 
TPCHMH, WajlarollMX K BOCTOK-10FO-BOCTOKY WIM K YCTbIO IITOJIbHH (MaKCHMyM 
IIT), Tae onu coctaBrAtoT OKOO 58%. 
er lea etl egel e TPelMH OTPbIBa TIO CHCTeMaM He ABMACTCA calyuaHHbM. | 
HBIX HanpsxKeHHii Ss ce ee Soa ee a ae ee 
cosets Abedtiee Tisenne ie pane dae Seiecencea Y K INJIOCKOCTH BO3HH- 
ea aS Rea rea Bi Vath ee O3HHKHOBeCHUA OHH BCerya MpHOTKphI- 
fapwod ad souty MTTOSse POBO*KWaeTCH HEKOTOPbIM yBeH4eHHeM OObeMa 

: AMMOMY, MaKCHMaJIbHOe pasBUTHe OHH NoOsyyaloT B ycso- 


BUX HaNOouee OarONpHATCTBYIONLUX JedopManHi c yBeNM4yeHMeM OObEMA. 
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[Ip BOSHUKHOBeHMM KpyTONaqaloulMx NonepeyHbIX TpeuAH OTpbIBa, Majjaio- 
(UX K 340010 WITOJIbHH, NpHOTKpbIBaHHe MX BCTpeyao CONpoTUBMeHHe 3HauH- 
‘ebHOrO MaCCHBa THeHCMpOBaHHLIX panos (puc. 3). Haodopor, Aaa mpuor- 
'|SPbIBAHHA NOMOronagaroulAx TpellHH NOCTATOYHO OBLIO MpeosomeTh Bec CpaBHU- 
‘eIbHO HeOObIOrO CObeMa mopoy. HauOonee 6naronpusATHble ycnOBHA BuIA 
jeopmanun C yBeIM4eHHeM OObeMa TOPHEIX NOpOY CylecTBOBaH pH o6pa3o- 
‘{34HHH MOMepegHbIX TpelllHH OTPbIBAa, Maaroulu4xX K YCTbIO WTObHN. B 3ToM cuy- 
fae MIX MpHOTKpHIBAHHA TPellMH HY?KHO ObIMO peosoueTb ypyroe comporus- 
TeHHe HM Bec CpaBHUTeJIbHO HeOOMbINOFO COA PpaHuTos. 
OmucaHHbiit NpuMep MoKasbIBaeT, TO MPH MpOXOsKe WITOMbHU B CTeHKaX ee 
|303HUKIM MHOPOUHCJeHHbIe MevKHe (OT 5 40 63 cM) TPellMHEI OTpbIBa, OpHeHTH- 


) ie MapaJebHO HM cyOMapasenbHO paHee OOpas0BaHHbIM TpelllMHaM. 
MaKCUMaJIbHOe pacipocTpaHeHhe HOBbIe PpaspbIBHble HapylieHHA NOMyuHAH 10 
dallpaBeHHAM, HanOOsee OarONpHATHBIM [WIA pasBUTHA JetbopManuu rpaHuToB 
= yBeslM4eHHeM HX CObeMa. 

'. Ham mpeycrapusetca, uTO 9TH BbIBOJbI B 3HAYHTebHOM Mepe MOryT HMeTb HU 
pOulee 3Hauenve. Ilo-BuyMMoMy, Ip NpOBeseHHH BSpbIBHbIX PpaOoT B TOpHbIX 
Wopofax Bcerfla OyAyT BO3HHKaTb MHOFOUNCJeHHble HOBbie MeJIKHe TpellMHbl 
DTpbIBa IIpeHMyllecTBeHNO B HalipaBJIeHHAX, HaHOoJlee OarOMpHATHBIX IIA 
feopMallHu TOpHbIxX nopoy c yBesM4YeHHeM OOBeMa. 

_ Moxxo fyMatb, 4TO Mp COOTBeTCTBYIOMeH OpHeHTHPOBKe TOPHbIX BbIpa- 
DOTOK NO OTHOLWICHHIO K OCHOBHBIM 9JIEMeHTAM MeXaH4ecKON AHH30TPONHH rop- 
HbIX MOpO, BHOBb BOSHHKAaIOUIHe TPelHHbI OTPbIBA MOryT FpyNMHpoBaTEcA B 
CAMOCTOATeJIbHbIe CHCTEMbI TPelllHH. 

. Iipv avanu3e TpellMHHOl TeKTOHHKM pyHbIX MOJleH HW MecTOpoxKeHHH no 
MaTepHaslaM, cOoOpaHHbIM B TOpHBIX BbIpadoTKax, C/lelyeT YYHTHIBATh HM pOdb 
HOBBIX MeJIKHX TPelllHH OTPbIBa, BOSHHKUIMX B Mpolecce NpOBeAeHHA B3PbIBHBIX 
pador. BbiaBuTb HX MOXHO MyTeM CpaBHeEHHA TpellMHHOH TeEKTOHHKH OJHAX U 
@eX Ke TOPHHIX NOpoO, HaXOAAWMXCA B OH3KMX reOJOrHyeCKHX yCJIOBUAX, B 
eCTeCTBEHHBIX OOHAKEHHAX Ha MOBEPXHOCTH M B opHbIX BbIpPAdoTKax. BaxkKHbIM 
SJIEMeHTOM TaKOrO CpaBHeHHA JOKEH ObITh yueT KOJIHYeCTBEHHBIX COOTHOULIE- 


HH TpeutHH OTPbIBa H CKaJIbIBaHHA, 


| WucrutyT reomornu pyfHbix MecTopoxeHHit, Tlocrynu10 
neTporpadun, MMHepaorHH H TreoxuMHH a lelool 
‘4 AxkayemunH nayk CCCP 


t 
WMTUPOBAHHAA JIMTEPATYPA 


19.5. @puamMan, Mexannyeckuwe CBOUCTBA MeTAaJJIOB, M., 1959. 
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M. M. CYJJO 


OB 39TAMAX PA3BATHS KAPAFAHCKOrO BACCEHHA 
MW OBbEME KAPAFAHCKOFO FOPH30HTA 


(ITpedcmaeaexo akademukom JI. B. Haauekunoim 12 I 1961) 


UcceqopaHuamu nocueqHux 30 eT JOKa3aHa CTpaTHrpaduyeckad CaMOcToOs-§ 
T@JIbHOCTh (POaMOBbIX CMOeB, 3asleraloulHX Mer*Kly KaparaHCKMM UM COOCTBeEHHO® 
KOHKCKHM TOpH30HTaMH, HO JO CHX Op HeT eMHOrO MHEHHA O IIpHHaexKHOCTH § 
HX K OJHOMY H3 3THX TOpH30HTOB. OHH uccueqoBaTemH (7,°,°) paccMaTpuBai0T} 
cboagOBble CJIOH KaK OCayKH lepBoro 3Talla pasBuTHA KOHKCKOrO Oacceina, f 
mpyrue (7) CuNTaioT HX KOHeUHbIM 9TANOM Pa3sBUTHA Kaparanckoro Oaccelina. hj 

Takoe pa3HOpogqHOe MOHHMaHHe Bo3spacTa domaOBbIx C0eB OOYCOBEHO| 
TeM, 4YTO pa3sJIMYHbIMH aBTOPaMH TlO-pa3sHOMy TpaKTyeTCA MCTOPHA pasBUTHA Hf 
KaparaHckoro WH KOHKcKOorOo G6accelHoB. B sTOH CBA3H OMpeyeseHHbI UATepec F 
IIpecTaBIAIOT paspe3bl cpewHero MMomeHa IOro-3anaqHonw TypkmeHHn. SHech | 
OObIUHO Ha (bayHHCTHYeCKH OXapaKTepH30BaHHbIX OTJIOMKeHHAX YOKPaka 3aJe- | 
raioT OTMOKeHUA KaparaHCKOrO TOPH3OHTAa, CMeHAIOMIHecA omaOBbIMu COA- F 
MU. Bure cileqyioT COOCTBeEHHO KOHKCKHe OTOKEHHA C pasHOOOpa3sHON TOIHO- 
comeHoH (bayHow. B HyKHeH 4YacTH KaparaHa WIMpOKO pa3BHTbl OWeHb MeJIKHe § 
Spaniodontella, mouTH HeoTMuHMble OT YOKpakckux Sp. intermedia Andrus., | 
Sandbergeria, Mohrensternia, a takxe Barnea ujratamica Andrus. 

B cpeguel uacTH B M300HJIMH BCTpeualoTCA KpyMHble MpescTaBUTeAH POJOB 
Spaniodontella, Mohrensternia, uacTbI nNpocmou, cosepxKalllue HCKMOUNTeIbHO | 
Barnea ujratamica Andrus. B pepxnelt uacTH KaparaHcKHe OTMOKeHUA Mper- 
CTaBJI€HbI OOMIYHO Ma@JIOMON[HOH TlaykKOH, OCHOBHBIMM 3JIeEMeHTaMH (payHbl KOTO- 
poi spasaiorca Ervilia pusilla trigonula Sok., Barnea ujratamica Andrus., | 
B. ustjurtensis (Eichw.), uspeuka yrHeteHHble Spaniodontella. B ogHom cay- | 
yae (TyapkKbip) BMecTe c 9pBHIHAMM BcTpeyeHbI Pitar ex gr. italica (Deir.), 
Cardium sp., Modiolus sp. Satem nutapbl, 3pBHWIMM uM Jp. McuesaIoT, HM B pa3spe- | 
3e OCTaIOTCH O2HH OapHen (Barnea ujratamica Andrus., B. ustjurtensis (Eichw.), 
B. kubanica Zhizh. u yp.), 6espa3qenbHo TocnogcTByiollwe BO BCceH Tome 
(pONaQOBBIX CJIOeB. 

B KauecTBe HJIVJIOCTpallHH MOXHO pacCMOTpeTbh HMKeCJeLyIoulMe paspesbl, 
ONMCaHHble aBTOpOM. 

I. Sanagquble orporu Konert-J[ara, 1oro-3anaqHoe OKOHYaHve xpe6Ta Bowp- | 
m0 Mtanubl; Ha YOKpaKcKUX OTMORKeHUAX (a3. nay. 140° JOB Z, 30°) corsac- 
HO 3asleraioT (CHM3y BBepx): 

1. Pumubt Oyposato-3enenble c Meakumu Spaniodontella ex gr. pulchella 
Baily, Sandbergeria acicularis Andrus. B Bepxueii uacru (3,2 mM) oomuToBbie 
HM J\eTpHTycoBble U3BeCTHAKU rey eye. MouHoctb 6,7 M 

2. Uepeqopanue 4 muactoB caxaposugnoro runca (0,1; 3,7; 0,9; 1,2 mM) ¢c 
MPOCMOAMM OOJIMTOBbIX MecyaHHKoB (0,5 M), 3emeHbIX rmuH (5 M) HM M3BeCTKO- 
BUCTHIX MlecuaHHKoB (0,4 m). B kpoBae (2 M) ooMTOBbIe H H3BeCTKOBHCTHIe Mec- 
YaHHKM C TaibKOM M BaylyHaMH ...... =. Mompoctb 13,8 M 

3. Uepeqopanve GypopaTo-cepbix HM 3@@HbIX H3BeCTKOBUCTEIX HM TMHUCTbIX 
TeCuaHUKOB, TIMH M NeckoB. B nwxKHeli wacTH Meakue Spaniodontella ex gr. 
pulchella Baily, Barnea ex gr. ujratamica Andrus., Sandbergeria ex gr. soko- 
lovi Andrus., Mohrensternia barboti Andrus. Bune MHorowucmeHuBle KpylHuble 
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aniodontella ex gr. pulchella Baily, Sp. tapesoides Andrus., Sp. squamigera 
drus., Mohtensternia barboti Andrus... ... . Mouyoctp 47,6 m 
! A. PIMHEI OypoBato-seueHble C TOHKHMH TIpOcOAMM U3BeCTHAKOB Ht Mepre- 
F M MHOrogucsenHbmMu Ervilia pusilla trigonula Sok., Barnea ex gr. ujrata- 
|aica ee ONO’ Moitinocrs 10-66 Mm 
: d. Uepemopanue cepbix TOHKO3ePHHCTHIX MeCyaHHKOB UM 3esIeHbIX TMHH, me- 
JenloTHeHHBIX ajpamu Barnea ujratamica Andrus., B. ustjurtensis (Eichw.), 
3. cf. pseudoustjurtensis Bog., B. sinzovi Ossip., B. ef. scrinia Bog., B. ku- 
ee ee | Monmoen, 38.5 ait 
| 6. [aMHbI MecyanucTble OypoBaTo-3eueHble C KOHKCKO-CapMaTCKOH (ayHoOii: 
lardium paucicostatum Sow., C. cf. ustjurtense (Andrus.) Koles., Corbula 
1?) sp., Abra sp. 
j iI. B 64xm xk cepepo-Boctoxy of Komoqua Uarbi (TyapKeip), 10 opore Ha 
fcxonoyen Jlaxsb, B OOpbiBe MHOIeHOBOrO 4YNHKa Ha 3e/eHbIX MaJleOreHOBbIx 
WIMHAX 3asleraioT (CHU3y BBepX): 
}' 1. Bembie Menkosepuucteie runcpl c peqkumu mpocuoamu (0,3—0,4 Mm) 3e- 
(€HbIX TAIHH . Sardi) bie i a as ee OMIMOM Penta, (mine 
; 2. TAMHbI 3eleHbIe WOTHbIe, HecmoucTDIe . . . . Momuocts 1,5 m 
| 3. Tumchi c mpocJioAmu OrHMcOBaHHbIX H3BeECTHAKOB, TOsyOOBaTO-cepbIXx Mep- 
jee M 3emeHbIxX riun. M3penka BcTpeyatoTca ormmcoBaHHble apa Spaniodon- 
jMessereeuonrensternia sp... . . . ... .%. . Montuocrs 10,5 m 
_ 4. Tumconocnas Tosa, noyo6uaa coro 3. B 4—5 o or nogomBnl mpocaol 
(0,5 M) cHJIbHO orHicoBaHHoro M3BeCcTHAKa-pakylleuHuKa c Ervilia pusilla 
trigonula Sok., Barnea sp., Spaniodontella (?) sp., Mohrensternia sp... . 
ee, en ee Mouyoctp 17,0 m 
_ 5. OomuToBEiii u3BeCTHAK ToOJyOOBaTO-cepbl, OFHMCOBaHHBI c sqpamu 
rT er ea Mowmoctb 1,5 mM 
6. Vi3BecTHak-pakylWieuHuKk, CHJIbHO OFHMCOBaHHbI, CO CTeHOraJHHHOl 
ayHou captarauckoro ropusouta: Modiulus ustjurtensis Zhizh., Cardium mul- 
MeteeememereToce:.. . | Se Momtnocrs 1,5 
7. W3pectHakK-pakylWIedHuK CHJIbHO OFHMCOBaHHbIii ¢ (bayHOH KOHKCKO-cap- 
MaTcKoro o6auKa: Cardium ruthenicum Hilb., Mactra ex gr. eichwaldi Lask., 
Ervilia dissita Eichw. 5 
' Tloqzo6HpIM o6pa3oM CI02KeHbI MHOWMeHOBbIe ropbl KoliMaT Ha BOCTOUHOM KPpBI- 
ae TyapkbipcKoli aHTHKJIMHaIM M y30olcKNe YnHKM UestonrKslpa. 
' III. B30 xm k wro-BocToxy oT Kom0qua Kofimat,no Jopore Ha Mesekou, Mex- 
ay ropamu Koiimat u Uemourksipom, B ycTylle 4HHKa Hal 3e/IeHbIMH MasleoreHo- 
BbIMH PAMHAMM OOHaKaloTCA (CHH3y BBepX): 
| 1. MuraHKkopplii W3BeCTHAK, CepblH, y4acTKaMH CHJIbHO OFHMCOBaHHbIll. 
‘B ocHOBaHHH MewKaa rauHucTad rambka . . . . . . Mowmtuocts 1,5 m 
2. OonMTOBbIT H3BeCTHAK CBeTJO-cepbili C MHOrounCceHHbIMM Pitar ex gr. 
italica (Deir.), Cardium sp., Ervilia sp., Modiolus sp., Bittium (?) sp... - 
AUNT ee ee a eed DARL MoutHoctb 3,5 mM 
» 3. Vspecruak cBervi0-cepbi, OFHICOBaHHbI C MHOFOUMCeHHBIMH spaMu 
Ervilia sp., Barnea cf. ujratamica Andrus., B. pseudoustjurtensis Bog., Bit- 
OM ee de Momunoctb 3,6 M 
- 4. Vispectuak cBervio-cepblii, yYacCTKaMH OOJIMTOBbIM, C MHOTOUMCJICHHBIMH 


Barnea ex gr. ujratamica Andrus., B. ex gr. ustjurtensis (Eichw.), B. kubanica 
eee eo a= Motumocrs “0,45 
5. Timactrunyatpii ruc c mpocsioaMH MemonogoOnoro OrMnmcoBaHHOTO H3- 
BecTHAKA . TRS ak ee Et MouHoctTb 2,7 M 
6. Wsnectusku, B HuxKHeli UaCTH Cc PayHOH KOHKCKO-CapMaTCKOTO OO/IMKa: 
Cardium ruthenicum Hilb., Mactra ex gr. eichwaldi Lask., Cardium cf. plica- 
tum Eichw. ; 

B npHpBeqenHbix paspe3ax OJHM HM Te 2Ke Bub OapHeli BCTpevalwoTCA Kak B 
Hipkueli, TaK H B BepXHeli UACTH CMAHMOJOHTEMAOBLIX C0CB, NepexOAA 3aTeM 
B apBuaMeBEIe u conagonnie caou. TloqoOnoe oGcTOATeMbCTBO TMO3BOMIO 
GZ Tl. )Kmxuenxo (4) paccmatpuBatb OapHen M3 PomaoOBbIxX COeB «HE B Kaye- 
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cTBe HlepBLIX HMMVTPaHTOB U3 MomHOCONeHOrO OacceiiHa, a B KayecTBe rpyni 
opraHu3MoB, 2KMBIIMX B KaparaHCKOM OacceHHe», HW Ha 9TOM OCHOBaHHH OTHECT 
(pomagoBbie CoM K Kaparanckomy ropH30HTy. K TakoMy Ke MpaBHJIbHOMY BbI 
Boxy mpuxogut u E. M. jKreutu (°), KoTopad TeM He MeHee OTHOCHT ouaqOBEI 
CIO K KOHKCKOMY TOpH30HTY. 

IlpucyTcTBHe 9PpBMJIHeBbIX ClOeB B BepXHeli YaCTH KaparaHCKOrO TOPH3OHTY 
HeOMHOKpaTHO OTMeyasOCb MHOPHMH UccueqoBaTerAMH HeoreHa Kppima, KapKas. 
u Sakacnua. TakuM o6pa30M, MOUTH Ha BCeH MMOWaqu CylWecTBOBaHHA CpeqHe 
MuoleHOBOrO Gaccelina tora CCCP Mexyy CNaHHOJOHTeJJOBLIMA H PoaOBbIMIg 
CJIOAMH pacHovlOx%KeH «IPBHIHEBbIiy TOPH3SOHT, CTpaTurpaduyecKkaA CaMOCTOS| 
TeJIbHOCTb KOTOPOFO JOKHA ObITh MpHsHaHa. OOvequHAA B CeOe SeMeHTHI pay} 
Hbl, OOIMMe C PayHOH CHAHHOJOHTEOBHIX M POMAaMOBbIX COeB, OH TECHO CBA3aH 
KaK C Il€pBbIMU, TAK H CO BTOPbIMH, ABJIAACb IIPOMeXYTOUHLIM 3BEHOM B HCTOpH 
UX pasBUTHA. 

IIpu3Hanve CaMOCTOATeIbHOCTH SPBHJIHEBBIX C10eB aeT KOU K NpaBHJIbHO} 
My IIOHMMAaHHIO UCTOPHH pasBuTHA GacceHHOB B KaparaHcKoe HM PoulaqoBoe Bpe 
Ma. 

CnaHHOMOHTeWIOBbIe COM POPMNpOBaHCb B YCMOBHAX pe3sKOrO OMmpecHes 
HHA, HO B KOHI[e CBOero CYyILeCTBOBAHHA CHAHHOJOHTeOBbIN OacceHH BCTYMHJI 
B 3aTpyHeHHOe COOOMeHHe C MOMHOCOIeEHBIM GaccelHoM. B pe3yJIbTaTe HeKO- 
TOpOrO OCOJOHEHHA BbIMepsa JHJeMM4HAd PayHa cnaHMoO_OHTeI. BapHev, kak 
INH POKO 3B PHFasIMHHbIe OPraHH3Mbl, MepeHeC JIM MOBbILWeHHe COMeCHOCTH H MpoOsoI- 
%KaJIM PaSBHBATbCH COBMeCTHO C IIPOHHKWIHMH H3BHe SPBHJIMAMM B SPBUAMeBOMY 
Gacceline, MIpuilesieM Ha CMeHy CHaHHoJOHTeIOBoMy. CreHorayiMHHad daynay 
IPH 9TOM He ycllesa WIMpOKO paciipocTpaHuTbes, TaK Kak OacceliH BCKOpe BHOBb}, 
3aMKHYJICH, B pe3yJIbTAaTe YerO MOMHOCOJICHbIE H COJMOHOBATOBOJHbIe OPraHH3MbIp 
He BbIHeCJIH HapacTalollero ONpeCHeHUA H BbIMepsJIM, a OapHeH CBOOOAHO pacce- 
JIHJIMCb B OMpeCHeHHOM douayoBom OaccelHe (COBpeMeHHbIe OapHen MepeHocaTH 
V3MeHeHHe COJIEHOCTH OT HOPMaJIbHOH JO MOHOrO ompecHeHua). B MoMeHT Co-f 
eMHeHHA omafoBoro OacceliHa c MomHOCOMeHbIM TeTHCOM (Hayao capTaraH-f 
CKOrO BeKa) IPHCHOCOOUBIIMeCA K 3HAUHTEJIBHOMY ONpeCHeHHIO OapHel He CMOT- F 
JIM BbIepKaTb pe3sKOrO OCOJIOHEHHA H KaTacTpoduyecku NoruouH. ! 

K BbIBOLY O TOM, 4YTO *homaMoBEIi CacceiiH Obi OMpeCHeHHbIM, IPHXORUT UI 
B. II. )Kwxuenxo (*), ucxoga 43 Toro, To GapHen 43 comagOBbIxX CIOeB mped- F 
CTaBJICHbI BUAMH, Ppe3KO OTJIHYHLIMH OT 2KMBIUMX B MHOMEHOBOe BPeMA B TOJHO- | 
COJIeHbIX OaccelHax. | 

Ecuim HCXOJUTb, KaK 9TO JelaiorT MHOrHe HccaegoBaTenH (1,°,5), u3 Toro, 4TO | 
COJIeHOCTh (olagqoBoro OacceliHa (C MOMeHTa IIPOHHKHOBeHHA CTeHOraJIMHHOH | 
(bayHbI B IPBUJIMEBbI OacceHH) MpofomKasa BOSPacTaTb, TO HEBO3MOXHO OOBAC- 
HHTb, BO-IlepBbIX, MOYeMY BbIMepJIM CTEHOraJIMHHble POPMBI, MomaB B OaronpH- 
ATHHIC QJIA CBOePO CyULeCTBOBaHHA YCJIOBHA, H, BO-BTOPbIX, MOWeMYy 3aTeM TaKxKEe 
BbIMepJH OapHen, Korga B somazoBpi Oacceiin MpOHHKMa CTeHOraJIMHHAaA Cap- 
Taranckan dayHa. EquucTBenHoe OObACHeEHHe JTOMY MOXKHO JaTb TOJIbKO B TOM | 
culyuae, CCIM paCCMaTPpHBAaTb CoagoBblli OacceliH Kak OacceliH OMpeCHeHHBIH. 

M3 w3J102%KeHHOFO CeLYeT, YTO CHAHHOJOHTEAAOBLIe, SPBUIIHEBbIe HM (posayo- | 
BbI€ COM TEHETHYECKH CBASAHbI HEPASpbIBHOi MpeeMCTBEHHOCTHIO (PayH, ABAACH | 
OcatKaMU NOC/eMOBATeIbHEIX S9TANOB pa3BHTHUA €QHHOTO, ONpeCHAlOWerocaA B 
lesom Oaccelina. Ilostomy ux ectecrBeHHee BCero pacCMaTPpHBaTb KaK COCTAaB- 


Hbl€ YaCTH KaparaHcKoro TOpH30HTa, HAYMHAA KOHKCKHH TOPH30HT IIPpH ITOM 
C CapTaraHCKHX CJIOeB. 


Tloctynuaio0 = 
Sa latood 


UMTHPOBAHHAA JIMTEPATYPA 


M.IMAT pa wes Ck nie en 

4 , p. Cextopa nameo6vonorun AH TpysCCCP, 2 (1954 
i Lee WaspuTamsuanu, Asepo, Het. xo3., Ne 10 (1930). 3 of M. Kr Je i i 
es Nea Se AH TpysCCCP, 4 (1958). 465. Ty Kuxuenxo, I]punuuner 
ey, padun, 1958. P. JI. Mepxkaunu, Bran. MOU, org. reon., 28 (3) (1953). 
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_ Opranueckoe BelllecTBo B craquu, Mepexouoli or Topha K Oypomy yraio, He 
| CTpeyeHoO HH B COBpPeMeHHEIX IIPHpOJHbIX YCOBHAX, HH B UCKOTMAeMOM COCTOS- 
tu, M3yuenne naxogoxK norpeOeHHbIX Topdos, 3aueraloulx axe Ha rayOnuHax 
ko10 50 m (Ha Bonuanckom MecTopoxeHuu BcTpeveH Ha TayOuHax go 52 m) 
| MMerlolwHxX BO3pacT OKOWIO 50 ThIc. eT (*), MOKa3bIBAeT, ITO H3MeHeHHe Opra- 
ji#uecKkoro BelllecTBa B HHX OTBeYaeT cTaquH OTOpdeHeHHA. Takum o6pa30m 
icTaHOBJIeHHe» Oyporo yrs, WIM SIMreHes, T. €. Mpolecc mpeBpaliienua Topida 
§ OypbIH yroub,— «Mpollecc, Moka He HaGwHOJeHHbI uM He M3yyeHHBIi» (4). 

_ Y4NTHIBaA BbIIMeN3I0%KeHHOe, CUMTAeM HeGeSbIHTepeCHbIM COOGOIIUTh O (bak- 
"aX, HaOJIOJeHHbIX HaMH Ha CeBepHom Ypase. 3yecb upu u3syyeHun Bowuan- 
“KOTO MecTOpoxKeHHA OypbiX yrsleH, mp OTpa6oTKe 3anacoB HWMKHeFO yrOub- 
fOrO TOPH3OHTA, Oba BCTpeyeHa CBOeOOpa3sHad eCTPYKTHBHAA 3aeKb yrue- 
HOCHBIX MOpOf, MO CJIO*KHOCTH CTPOeHHA HM MacliTaOy pa3sBHuTHA (Cc HeIO CBA3aHAa 
fotepa 13% oT o6mux 3anacoB YA Ha MeCTOpOKJeHHH) He UMErolilad ceGe ana- 
TOroB HH Ha OJHOM U3 pa3pabaTbIBaIOLMXCA MeCTOPOMKAeHuM yrvia Ha BOCTOU- 
foM ckaioHe Ypasa. He ocTaHaBuBascb B AaHHOli CTaTbe Ha BOIpoce Mpoucxo- 
KJCHUA ITOW 3alexKH, YKaxKeM JIMMb Ha Te €€ OCOOCHHOCTH, KOTOPbI€ MIpHBeIH 
4ac K H€KOTOPBIM BbIBOJaM O CKOPOCTH MpeBpallleHua Topda B Cypbiii yroub, Oo 
EpesBbI4aHHOH KpaTKOBPeMeHHOCTH 9TaNa SIMreHesa yruieli pM HasM4UN Owlaro- 
IpHATHBIX OMO- HM THApOXMMMYECKHX, a TaKxKe PUSHKO-XHMMYCCKUX YCJOBHH. 
TlecTpyKTuBHad 3aIexKb B Gobeil YAaCTH MpepcTaBsAeT CoOoW Cecnopso4- 
@y!O0 CMeCb OOMOMKOB yruid HM NOpod (aprusUTOB, OYeHb PeqKO — asleBpouIH- 
ros). Ha6moganach U H3y4"alacb OHA HAMM B CeBepo-sanagqHOU YacTH kapbepa 
No 2, B mepucepnyueckoli 200-meTpoBoli 30He MaccHBa, HMeHYeMOrO 30HOH «Oec- 
eTpYKTYPHbIX» HM OpekuupoBaHHbIxX yruieli. B HecKOMbKO OTJIM4YHOM Bue H B 
Somlee Ca6OM pa3BHTHH HaM4Ne WaHHOH 3alexKH KOHCTATHpOBaHO HaMH H B 
fipefemax Kapbepa Ne 3. 
- OHO M3 OCHOBHBIX OCOOeHHOCTeH 3a/IEKU ABJIACTCA B3AMMOOTHOLIeHHE ee 
2 OKpyKatolluMu MoposaMH: B MOUBe M KPOBJe ee HAXOJATCA yIVIeCHOCHbIe T10- 
post, o6layaiollue HOPMAaJIbHbIM HamacTOBaHHeM (pu. 1), c OObTNHBIMH JIA 
HaHHOro MecTOpowKeHuA CTPYKTYPHbIMHM HM TeKCTYPHHIMM IPH3HakaMH YTOVIb- 
HbIX TlaCTOB HW BMelllaiolulux UX Nopoy. Huxkuu KOHTaKT WeCTPpyYKTHBHOH 3a- 
Mex C HOPMAJIbHOMMACTYIOULMMHCA OCaKaMH — Bcera peskuH, B OJHHX CJy- 
4aaX OH IIPAMOMMHeeH, B Ipyrux — Tuna paspbiBa. Bepxuull Ke KONTAKT OObI- 
HO ObIBa€T HEPOBHBIM, COOTBETCTBYIOUIUM HEPOBHOCTAM MOBeEpXHOCTH AecTpyK- 
THBHOH 3amexu. VMnorga mo 3TOM IpHunHe B HOPMAVJIbHOMJMAaCTYIOUMMXCA OCa]l- 
KaX, ABMAIOULMXCA KPOBselt 3alexKU, HaOTOJaeTCA MOMOTad BOMHUCTOCTS (cM. 
puc. 1). Ilo npocrupanuio u MaqeHnio B 1OXKHON YaCTH 3a1@KH BHAeH NOCTeIeH- 
HBbIM Tlepexo| ee B HOPMAJIbHO 3averaloulylo auky yIrist CORKHOTO CTpOeHHA 
puc. 2), oO6n0mKu yrs KOTOpOH HacbIlllaioT AecTPYKTHBHYIO 3aJlexKb. Ha or- 
WeNbHBIX yYaCTKAaX OOHAKeHUA BUAHO, YTO WeCTPYKTHBHAA Saleh UW BMCHLAIO- 
lve ee OTMOMKEHUNA CCKYTCA MIOCKOCTAMH HapyileHH Kak €AMHOE TEVIO (pre. 1). 
Depeuucaenubie (pakTbI MOSBOJIAIOT CAeaTb TBA BbIBOAAa: BO-NHepBbIX, WTO Aec- 
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CTPYKTHBHAA 3aJIeKb ABAACTCH BHYTPHPOPMaWHOHHBIM OOpa3OBaHHeM; BO-BTO 4 
pbIX, YTO MOWLHOCTh HOPMAJIbHO 3aJleraiolleH MaukKM Yr, WOCTeMeHHO Mepexo : 
jalleli B JeCTpyKTHBHY!O 3a/1@Kb, MOXKHO HCIOJIb3OBaTb B KayecTBe MacuiTadg! 
BpeMeHH. OnpefeJIMB MOULHOCTb S3TOH Ma4dKH, BO3MOXKHO MOACYMTATh BpeMAF 
HeOOXogUMoe AIA ee POPMUPOBAHHA, a CJeLOBATEMbHO — MOKHO TOBOPUTh | 
BospacTe yrOuJIbHOH 3aJlef 
%KH, HIM OprBiieh Ttopda# 
HOH 3aJl@xKH, K HayaJy 
mpollecca ee pa3spyuie# 
HHA. 


oKoso0 0,5—0,7 m. Popmawl 
OOJIOMKOB pa3HooOpasHasy 
H 3aBHCHT OT THIla pa34 


Puc. 1, O6naxenne Ne’ 1 pectpyxTupnont 3anexn (J) pyIleHHOH Topol, r0-# 
10rO-BOCTOUHOH YyacTH Kapbepa Ne 2 BonuancKoro Mec- ra : 1 
TOPOKLeHHA GypbiIx yraei. B Kpope -(2) H mouse (3) Cu Yentie ie HCKORN EEE 
gasleraeT, yICJlb C HOpMaIbHOH coHcTOCTBIO. Mon{HOCTb MaTepHaJIOM JIA (opMu+ 
3AI@KH, HACbILeHHOH MpoxyKTaMH paspyiwenwA yrOub- pOBaHHA AecCTpyKTHBHO 
Horo muiacta 2,0 M 3alexu. Tak, yrouJbHbl 


HUA, COCTOAULMe H3 YaCTO YepeYIOULNXCA MpocsoeB YIJIA H APPHJIHTOB, B OOF 
JIOMKaX TIpeCTAaBJICHb! YJWIMHCHHbIMA IWIHTKAMH OOJIbIHX Pa3MePpOB H IvIbI 


Puc. 2. O6naxenne Ne 2 nectpyKtuBnoi 3encKH (1) Ha yuacTke nepe- 

xofa €€ B MWAaCT yria € HOPMAJIbHBIM HaraecTCReHVeM (2). B pectpyK- 

THBHOM 3a1@KH BUAHbI OONOMKH NOpox U yruast pasHoti OPHEHTHPOBKH B 

MPOCTPaHCTBe, HO C XOPOMO COXpaHHBIMMHC A TEKCTYPHBIMH H CTpyKTyp- ¢ 

HBIMH TIPH3HAKAaMH MH (OpMOH, XapakTepHoli faa Mal e€HETH3HPOBaHHBbIX 
OCaJKOB 


B llepudepuyeckoli vacTu 3sanexKu nu noUTH H30MeCTPHYHOH (OpMbI HeGOIbIUINX} 
OOJIOMKOB — B IleHTpaibHOlt. B yux Mpe€KpacHO COXpaHEHbI TEKCTYPHble H CTPyK-} 
TYPHbIe Mpu3sHakH yrueH H nopog. Yroabupie mmactbl MmpocToro crpoenua, } 
CocTOAULHe H3 YHCTOFO yA, B OOMOMKaX MmpeycTaB/eHbl KyCKaMu Oovlee Hun} 
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leHee M3OMETPHYHOH (opMbI, OOycMOBJeHHOIi XapakTepoM OTJeMbHOCTH (cM. 
uc. 2). Ilopogusie mpocsiow OOpMHO O4eHD CHuIbHO pa3qpoOJleHbl H B OGJOMKaXx 
PeACTaBeHb! (PpakUMAMH OT HeMHTOBLIX BO nceuToBLIx. HanGonee KpylHble 
3 HUX MpHHasexkatT kapOonaTu3upoBaHHbIM pasHoctam. Hae BHuMaHHe mIpH- 
JeKJIa Ta ocoGeHHOCTE OOJOMKOB, YTO BCe OHH, NpOusolleAUIMe KaK u3 BepxHeil, 
aK M H3 HWKHEH YaCTH pa3spylleHHOrO MacTa yria, uMedH dopMy, MpucyuLyto 
Canky, MOTepABUIeMy HIM MOUTH MOTepaABLeMy CBOIO WWacTH4HOCTS (cM. 
mc. 1—3). Boupumuctso o610mMKoB B Tose JeCTpyKTHBHO! 3anexn pacnio- 
OXeHE! AIMAHOH OCbIO Oosee WIM MeHee MapadedbHO HamaacToBaHMio TOpod, 
BUJAIOWLMXCA PyHaMenToM 3aexu. Unorga y QWIMHHBIX H TOHKUX O6OMKOB 
TMe¥aeTCA HEKOTOPHIii U3rHO, pa3spHIBbI 
MIOWHOcTH. Ho AoBoJIbHO YacTO BCTpe- 
aioTCca cpequ HHX OOJIOMKNM, CToslulMe 
faKJIOHHO HM BepTHKabHO K_ Haltistac- 
OBaHHIO, MpHueM B TaKHM OOpa30M 
[PHeHTMPOBaHHBIX OOJIOMKaX He OTMe- 
e€HO MOTepH MMH MepBOHAauaJIbHbIX TeK- 
TYPHBIX HM CTPYKTYPHbIX IIpH3HaKos, 
oTOpad OJKKHa Oblia Obl HMeTb Mec- 
0, ecH Obl TaK OBL OpveHTMpoBaH 
YCOK MJaCTHYeCKON WIM CmocoOHOH K 
eky4ecTH OpraHHyeckol HIM MHHepadb- 
(oH (mopomHOH) Macchl. He npuuaguie- 
KaJIM 3TH OOJIOMKH HU TOpdy, TaK KaK He 
faOofaeTcaA y HHX PpBaHbIX HM pacTpe- 
{aHHbIX KOHILOB, HET OCTATKOB OTJeJIb- 
[bIX BOJIOKOH B BH je OGJIOMOUKOB BOWIOC- 
[bIX IpOcmo0eB YIvIs HW A pyrux IpH3HakoB 
lerKO JePOPpMUPYIOWUXcA TOPPAHBIX 06- 
iBIBKOB. Jase a Hepudepuyeckoii yac- Pue, 3. TampKa yraia “3 O6Hamenua Ne 1, 
HW AeCCTPYKTHBHOM 3aJle*wKU BCTPeCYdeTCH  yaromjad HaragHoe mpeaxcTaBmenHe O TOM, 
mKe MHOPO OOJIOMKOB CO CrvJlax%KeHHbIMH TO paspymaempiii miacT, WaBuii OOAOMKH 
MepTaHHAMH, IpHHawexKallMMu KaK Ree BOR SAEEM, HaXOMHJICA He B TOP- 
rT UO, TaK Wu nopose, YaACTb H3 KOTOPbIX (paHoH, a YOJIbHOH CTatHH CyuleCTBOBAHHA 
"Ox%KeT ObITh HA3BaHa TabKOH (puc. 3). Taxyio cbopMy Moran mpHo6pecTu, Ko- 
ieuHO, He OOPbIBKH Topda H He OOMaawllad WacTHYeCKHMMH CBOMCTBaMH Opra- 
imuecKad Macca, a JIHWb OOJIOMKH TBEpAOli NIOTHOH Maccbl — yrid HW MOpospl. 

BpmouIHeHHOe HAMM MaKpO- HW MHKPOCKOMMYeCKOe H3y4eHHeE yruleli, a TaKKE 
NIOPOBO-HbIIbUeBble AHAJIH3bI, MpousBeyenuble H. C. [emetosolt, noka3asn, 
ITO YrOulb B OOJIOMKAX JeCTPYKTHBHOH 3aJlexKUM H WeMeHTHPYIOWlad ITH OOJIOM- 
(M Macca (aprHJuTbl), a TaKxKe yrO/lb B IleIMKe MWwlacTa, COXPpaHHBUerocsd OT 
Ja3PYWICEHUA, HMeIOT COBeplWeHHO HAeHTHYHDIN coctaB. McKouaeTca noctyn- 
feHHe OGJIOMKOB Yruid H3 J PpyrHX yuaCTKOB MecTOpOXKMeHHA H MO TeM CooOpaxke- 
'fM#AM, UTO HUTe Ha APyruxX y4acTKax, B HHKHUX HHTepBalax cTpaTurpaduye- 
KOO paspesa, HUKAKHX BHYTPHPOpMalMOHHEIX HAH MexKOPMAMHOHHBIX pa3- 
‘MbIBOB 3adpHKCHpOBaHO He OBLIO. 

_ ConoctaBuiaad BCe BbIlenpuBeseHHble (akTbl, MOMKHO MpHHTH K CJleAyIOULuM 
sbIBOaM: 

I. B nepvox dopmupoBaHuA AeCTPpyKTMBHON 3aexKU pa3spyliaeMbiii Nac 
faxXoWWJIcA y2Ke He B TOpPxAHOH, a B OypOyrOJIbHOH, BO3MOMHO HaaJIbHOU CTa- 
(uu 9TOH cTelMeHH yruiepuKallun. 

II. Ecau ucxonquTb 13 MHHHUMAJIbHOH HaOJOAeHHOM MOULHOCTH eCTPyKTHB- 
(oll 3anexKU, ompeyesenHol B 2,0 m (cM. puc. 1), cpeqHeli CkOpocTH HakONJIeHHA 
Bia 1 mm B rog ((?) crp. 152), MHHHMaJIbHOi MH MAKCHMAaJIbHOH CTeleHH yIWIOT- 
leHHA TOpha pH Mepexoge B Gypbii yrowb 3—10 KpatT, TO MOXHO CKa3aTb, ITO 
IpH OMaronpusATHEIX B Haase OH“O- HM THAPOXMMHMYECKHX, a 3aTeM (PU3HKO-XH- 
AMUeCKHX YCJIOBHAX TOpd Mepellles B yrOub B Hallem cJlyyae 3a 6—20 Thc. Jer. 
ITH WMdPpbI, COMOCTaBHMBIe C BO3PaCTOM CpaBHUTeIbHO MOJIOAbIX mlorpe6eHHbIX 
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TOpPAHHKOB YeTBepTHYHOTO MepHosa, KaxkyTCA HeBeposTHO MaJbIMH. Ho ont 
MOFYT OKa3aTbCA HeCpaBHeHHO MeHDIIMMH, eCJIM y4eCTb, YTO OOJIOMKH M H3 BepX 
Heli YaCTH paspyWeHHOFO MacTa yrid TakxKe MMeIOoT PopMy, MpHcyilylo ynOTy 
HUBIUMMCHA OcaKaM. 
III]. Bos3moxno, 4YTO Mpollecc mpeBpalleHusa Topda B OypbIH yroulb coBep; 
maeTcd CKayKooOpa3Ho, pH OpicTpolH cMeHe (U3HKO-XHMMY4eCKHX YCJOBHHY 
HO TIP HasJIMUMM ONpeAeeHHO HaMpaBJeHHOH 3aBepIeHHOCTH CJIOKHBIX M B3aH 
MOOOYCJIOBJICHHEIX IpOleccoB B TOPPAHMKe Ha CTaqMM TyMuduKalun oprannyey 
cCKOrO BelllecTBa. , 
IV. Ec ucxoguTb 43 OMMCaHHEIX (—PaKTOB, MOXKHO OMUATh HAXOAKH OypEl 
yrsieli B Y€ETBEPTHYHBIX OTJIOKEHHAX. ‘s 
OnucaHHoe HaMu ABJICHHe, a TaKKe CeJIaHHble BLIBOJbI HAXOAATCA B NOHO 
COOTBETCTBHH C JAHHbIMM OMbITHBIX pa6oT (OpaMaua, Tponn, Boge u gp.), nocBa 
ULCHHbIX Ipeppalllenu1o Oypbix yrvieH B KaMeHHDbIe, T. €. MpeoOpasoBanuio op- 
raHHyecKOro BeliecTBa Ha Ooslee BLICOKOH CTayuM AuareHe3sa. OTH 9KCIMepHMeHTHI 
1OKa3aJIH, YTO Mpollecc No_o6Horo mpeoOpasoBaHuA yrwiei AuTcA oT 6 ZO 
48 uac. MH 4TO PlaBHYIO POJIb B 9TOM Npollecce urpaeT Temilepatypa. 
BnepBple Ha OOHAPyXeHHble B IipHpose akTbl, aHaJIHM3 KOTOPbIX MOxXKeT, 
IIDHBECTH K BBIBOJY O OBICTPOM IipeBpallleHuu TOpda B yrodb, OOpaTHJI BHHMaHHe), 
yuacTHHKOB 2-ro Bcecoro3HOro COBelaHHA MO XHMHM WM renesucy TBeEpAbIX TOpiO-} 
gux ucKkomaembix T. JI. Craguukos. Ha6OmogeHubie HAMM ABJICHHA MpHBOAAT) 
kK AHaJIOrHYHOMY BBIBOJLY. | 


[opHo-reolorMyuecKHH WHCTHTyT Tocrynuao. 
Ypapcekoro punnana 26 XII 1960 
Axkajlemuu HayK CCCP 


UMTHPOBAHHASA JIATEPATYPA 


‘yO. A. Kemuyxuukos, A.W. Tuus6ypr, Ocnosn nerposoran ‘yraei, § 
Mian. AH CCCP, 1960. 2 M. H. Hukouos, Tp. 2-ro Bcecow3sH. copem. no xHMuu nu] 
feHesHcy TBeEPABIX POplouHxX ucKOTIaembIxX, M3g. AH CCCP, 1959. 3B. E. Pakospcexku i,t 
M. M. Ky pasBpaesBa, Uccneqonanne norpedenupix Topdos. Tp. 1-ro Bcecorw3H, cosent. | 
MO XHMHH HW PeHe3sHcy TBepAbIX roprouux ucKONaemplx, M39. AH CCCP, 1953. 
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ITETPOIPAGH A 


A. C. WITEMHBEPY un B. F. OOMUMHDIX 


- O PACHPEAEJIEHHM 39JIEMEHTOB-IPHMECE 
1) B THATAHOMATHETHTAX YPAJIA 


(I1pedcmaeaeno axademukom JI. C. Kopxcunckum 14 IT 1961) 


_ B 1953 r. J. C. Wrelin6eprom (°) 6xt0 oOpallleHO BHHMaHHe Ha CXOJCTBO 
THTAHOMALHETHTOBEIX MeCTOPOXKJeHHH, CBASAHHbIX C OCHOBHBIMM yJIbTpa- 
OCHOBHBIMH Nopofamu, Ha Y pase (opma pasBuTHA THTAaHOMarHeTUTA H ero B3al- 
(MOOTHOIMeHHA §=C CHINKaTa- 

MH, Mopdouiorua wu ycuoBua Bee. % 

BaleraHWA PyAHbIX TeJI, MU- 16 | 
HepaJIbHble H reoxumuyeckue 14| | 
‘accolWalHu M Ap.) c KOHTAa- 
KTOBO-MeTacoMaTH4eCKUMH 


12|Ss-8—o a 


% 

S 

=~] 

S 

g 
I So es 
AKEMESOPYAHEIMH MecTOpOxK- § |e we 
Benwamu. V3 storo Obit §& jis, Pe onn a 
iCqelaH BbIBO,OS3HauNTeNb- & |," | 2 

: epi eet ks . 

HOM POJIM MeTacoMaTo3a B 00 eg | EN Se Bs 
Ppa3s0BaHHH THTaHOMArHeTH- _. © an] SRS 829,912 ° % |o% 
‘TOBBIX MeECTOPOXKTenuli. = pl _odég SogRaee 4 Bie, 
' B page paoor JI. H. Os- Sf ee Gee Pas 
WuHHUKOB (?,*) NoKasau,uTO § 4 — pees 
pacipefesieHue 9JIeMeHTOB- & is “<5 val Se mae 
TIpHMeceli B KOHTAKTOBO-Me- S gle+#i jst aoe | 
TACOMATHYeCKUX MeCTOpOX- ai 
feuuax Ypana oOnapyxu- 
: P PY 0 W 20 380 40 50 60 WW 80 908e0% 


‘BaeT YeTKO BLIPaxKeHHY!0 30- 
|HaJIbHOCTb 10 OTHOLICHHIO K 
NYTAM MPOHHKHOBeHHA py- 
‘ooTmaraiowlux pacTBOpoB: 
coflep*KkaHHe 9JIeMeHTOB-IIpH- 
“Meceli MagjaeT (“HOrya B He- 
CKOJIbKO pa3) 10 Mepe yJa- 


Codepxcauue mumanomaenemuma 


Puc. 1. J[varpamMa 3aBHCHMOCTH CojepsKaHuA JByOKHCH 
THTaHa B THTAHOMArHeTHTaXx OT COfepaKaHHA THTAHOMArHe- 
THTa B Mopoqax H pyax THTAHOMarHeTATOBBIX MeCTO- 
pomwgenult Ypana. | — THTaHOMarHeTHTEI ra6OpoHn pyz 
KomaHckoro MecTopoxweHua, 2 THTAHOMArHeTHTbI 
ra66po H pyyx Mecropoxgenna Manpiit KyiOac, 3— TuTAa- 


JeHuad OT aTUX NyTen. JI. H. 
OBUMHHHKOB Cea BbIBOJ, 
“uTO TaKaA 3O0HAJIbHOCTb AB- 
_Jnetes OOWIMM 3aKOHOM WIA 


HOMArHeTHTHI Ta66po, MHpOKCeHuTOR UH py BowKopcKoro 

MecTopoxkjeHua, 4 — THTaHOMaTHeTHTbI raOOpo, ropHoeH- 

auToB}] 4 pya Tleppoypampckoro mectopoxyenia, 5 — TH- 

TaHOMArHeTHTpI Ta6Opo, TOPHONeHAMTOB, MHpOKCeHHTOB i 
pya KaukanapcKoro™ mectopoxeHus 


BC€X MeTaCOMaTHYeCKHX Me- 
- cTOpoxKeHuH. 

Tl. C. IUretin6epr u ap. (?)"ycTaHoBuJId YeTKO BbIpayKeHHYIO 30HAJIbHOCTS, 
auasoruynyio oTMeyenHo JI. H. OBuMHHMKOBBIM, B pacmpefesieHuH Xpoma 
B THTAHOMArHeTHTOBLIX pyQHbIX Teax Konanckoro u KycuucKoro MecTopoxye- 
Hui Ha IOxuom Ypase. TeM caMbIM ObIIO NoKa3saHO, YTO YCTAHOBJICHHAA 
JI. H. OBunHHUKOBLIM 3AKOHOMEPHOCTh paciipocTpanAeTcH Ha Tak Ha3bIBAeMbIe 
«MarMaTHYeCKe> THTAHOMArHeTHTOBbIe MeCTOPOReHUA, YCHJIMBAaA HX CXOACTBO 
© MeTacOMaTH4eCKHMH MeCTOPOXKeCHHAMH. 


| Jina w3yuenua HameTuBulelica 3aKOHOMepHOCTH HaMH ObWIO Tpes! pUHATO 


| vw 
clelvaibHoe UccileyqCcBaHHe [10 paciipocTpaHeHu to 3JIEMCHTOB-HpHMecenH B 


| pasMUHBIX THMAaX THTAHOMarHeTHTOBbIX MecTOpOxAKeHHH Y pana. HeceqoBanue 
MpoBegzeHo WyTeM XHMMYeCKOrO aHa/N3a CBHI 300 mpo6 MOHOMHHepasIbHbIx 
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(ppakuvil, OTOOpaHHbIX Yepe3s OMpeeeHHbIe HHTEPBawb! MS CIJIOWWHBIX HW BKpa- 
TJICHHBIX Py pala Mectopoxjenult ([leppoy pabcKoro, Kaukanapckoro, Knau- 
exoro u Manoro Kyii6ac). Ilopouiku MarHHuTHblx (ppakWuH ObLIM HCCeqOBaHbl 
B OTpaxKeHHOM CBeTe B MOMMPOBaHHBIX WmMpax. Jia XMMHMYeCKUX aHaJIH30B 


OL OTOOpaHb! Te MpOObl, B KOTOPBIX OTCYTCTBOBAJIM SepHa o6ocoGeHHOrO 
WJIbMeHuTa. TakuM oO6pa30M, 


- XMMMYeCKHe aHaJIM3bl Xapak- 


Code pxeaHue, % 


= ~~ 

o/ 8 0 1 2 Vp05;Cro05 TepH3yloT CcOcTaB COOCTBeHHO 
3 SS SS 5 

8$|s qe tae Ea, _. THTAHOMAarHeTHTAa, MO KOTO- 
Sule 0 w 2 go 40) 50 60. 10 180. 26 

‘eae jo i," pbiM MbI Tloqpa3yMeBaeM TOH- | 


Becod maenumHou paryuu, Yo 
KHe CpacTaHusd MpOsyKTOB pac- 


aya TMepBHYHO OHOpO,HOTO 
TBepforo pacTBopa. XMMHYe- 
CKHe aHaJIH3bl Obl Mepecun- 

TaHbl Ha UNCTHIM THTAHOMArHe- 
= ae THT, HCXOAA U3 cOsepxKanuAz 
__-—-———-———~" _ Kejie3a_B MCCI€OBaHHEIX Mar- 
HUTHBIX (:ppakuuAx. 3a KoOMH- 
yeCTBO THTAHOMArHeTHTA IIpH- 
HHUMaJlacb CYMMa TeOpeTH¥eCKH 
OMpeJeJIeHHbIX KOJIMYeCTB Mar- 
HeTHTa, WJIbMeHHTa HM KyJICO- 
HUTA. 

Pes3yJIbTAaTbl TepecueTOB XH- 
MMYeCKUX AHAJIH30B MpMBeeHbl 
Ha JMarpamMax (puc. 1 — 3). 
OTH pes yIbTATbI MO3BOVIAIOTCIe- 
WaTb CleyIOuUwe BbIBOLBI: 

1. Bomputel uacTbio ycTaHa- 
BJIMBaeTCA IIpAMad CTaTHCTHYe- 
CKax 3ABHCHMOCTb Mex ly Cosep- 
*KAHHeEM JBYOKMCH THTaHa HU 
HHTeCHCHBHOCTbIO OpyeHeHHs, 
He3aBHCHMO OT cOjlep»KaHisA 
THTaHa B  THTAHOMarHeTHTaXx 
(pica). 

2. AHaslorM4yHad 3aBHCHMO- 
CTb QWIA A PyrUX 9JIeMeHTOB-IIpH - 
: MeceH OTCYTCTBYeT. 

Puc. 2. Tpadux cowepskaHHA UATHOKHCH Ba- 3. CojlepxkaHue 3JIeMeHTOB- 


Hata (1), ‘Tpexokucu xpoma (2), BByoKucm TuTa- TIpuMeCeli B THTAHOMAarHeTHTAX 


Ha (3) BTHTaHOMATHeTHTe  BbIXOLa MarHUTHOH p 

2 pak- 

uuu (4). Ilopogbi ra66posoro KommaeKca uw CKapHEt: B TIPCK eRe neo Oe ne ae 
a — nelikoKpatoBoe, 6 — MesoKpaTosce, ¢—Memano. Tea MOMKeT KOJIeOaTbCA B UIK- 


Kparopoe ra66po, 2 — ra66ponermatut, 0 — qua6a3, POKUX peemax, OCOOeHHO JIA 


a! 


€ — rpaHuHT, 9% — CKapHbl. BKpanmennocrh THTaHOMar- xpoma 

HETHTAa (B BeCOBbIX MpOMeHTax MO riasOMepHo! OeH- 

Ke) S— 70ND, #210220) me 20 — 10, es pee 4. Pacnpegesenne cogeprka- 

70, m — 70 m Benne. Ckpaxkunna Ne 124. Konancxoe HHA IJICEMCHTOB-IIPHMeCeH B TH- 
MeCTOpoxwK TeHHe TAaHOMarHeTHTe XapakTepHh3yeT- 


Psbat Aelle O a Cu UepeOBaHHeM MHHHMYMOB 
; ULHX, KaK I[paBHJlO, JIA BCeX 9JIEMeHTOB, XOTA H 
a ats AWIA PaSHbIX SJIEMCHTOB B pa3AHYHO cTeneHH (puc. 2). 
we Sse gn rae MaKCHMYMBI pacnoJlaraioTca B WeHTpe PyJHbIX TeJI, CJ1O- 
; M WIM FYCTO BKparJI€CHHbIMH THTAHOMArHETHTOBBIMK pyaMi 
(puc. 3), B HeKoTOpBIX cTyyanx — CpeqM BKpallwleHHbIX py, OyqyaH mpHypo- 
YeHbI K y¥acTKaM C MOBbIINeHHBIM OPyJeHeHHeM. 
Pes ee BHILe 3OHAIbHOCTh BbIpaxKeHa B paciipeleJieHHu 
pe eekey © One ero H3MeHAeTCH B OY€Hb HEOOMbINUX Mpewemax 
fe HCHBHOCTH OpyeHeHHA. TeM CaMbIM yCTaHaBJIMBaeTCA OT- 
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Puc. 3. J[Marpamma pacnpegenenva s1eMeHTOB-npYMeceii B MCECMEHEp2bHOM THTAHOMarHe- 
TuTe IleppoypanbcKoro mecTopoxfenia. 3anexb cnuicmHOli pyzbI NeHTpambHol uacTH Bropoiit 
Maruutky. Busy — 3apucopka CTeHKH 3a608. a@ — MaCCHEHad THTAHOMarHeTHTOBad pya; 
6 — rycTOBKpaneHHad THTaHOMAarHeTHTOBAN pyla; 6 — ropHomenzNT; 2 — comepxarine THTa- 
HOMArHeTHTa B MOposax U pywax; O — comepxanne AEYOKHCH THTaHa; e — COfepmanne NATH- 
_ OKHCH BaHawua; oc — copepxanHne TpexOKHCH xpoOMa; 3 — Cofep#KaHHe OKHCH MapraHlla; u — 
cofepmKaHHe OKHCH KOGabTa; K — CofepmKanHe OKVCH HUKeIA; 2 — MeCTO B3ATHA MpOO (WHd- 
paMH CCo3sHaueHbl MPCCbI, NpOaHeMH3HPOBaHHbIe Ha 3JeMCHTHI-IIpHMeCcH) 


| CyTCTBHeE IpAMOM 3aBHCHMOCTH Mey cOfep%KanveM THTAHA M BaHadHA. Tak, 
HaHOOJbIUMM COMepsKAaAHHEM BaHaUA OTJMYAIOTCH THTAHOMATHETHTHI BoJKoB- 
cKOro MecTopoxjeHna (*),xapakTepH3yiollvecsd YMepeHHbIM COsepHKaHeM THTAa- 
Ha;B zo Ke BpeMaA HanOosee OoraTHle THTAHOM pyzbI KycuucKo-Konanckou rpyt- 
Hib! (°) He OTMMYAIOTCA MO COsepKaHUWo BaHaAUA OT OeAHBIX THTAHOM PyJ NepBo- 
_ YpaJIbCKO-Ka¥KaHaPpCKOTO Tuna. Bowpbuie TOrO, B THTAHOMATHETHTAX T[epBO- 
yYpdaJIbCKOTO Me€CTOPO*K CHA cofepz#KaHve BaHafNA 3HaA4UHTeJIbBHO Bbillie, YeM 
B KYCHHCKO-KOMAaHCKHUX pyflax. 

H3s1IoOxKeHHbIe BbIBOZbI MOATBepKMaloT OOWIHOCTb 3aKOHOB pacripeseleHuAx 
9JIEMeHTOB-IIpHMecel B TaK Ha3bIBAae€MbIX MarMaTH¥eCKHX H MeTaCOMaTH¥YeCKUX 
MeCTOPOKAECHHAX. Caeqyet OTMeTHTb, 4TO aAHAJIOTH4HAA 3aKOHOMECPHOCTb pac- 
IipeyevIeHuA 9JIeMeHTOB-IpHMecelt oTMeyeHa O. H. Ewuceeppim (?:) gaa BKpati- 
JIeHHOrO CysbsuAHOrO OpyeHeHHA pyAHOro nacra Conan. 

Topuo-reoormuecknit HHCTHTYT Toerynuso 
Ypanpexoro dusnana Axkazemun nayK CCCP 15 Il 1960 
WHTHPOBAHHAA JIATEPATYPA 
19, H. Enucees, Coopn. tp. Konscx. bun. AH CCCP u Jla6. goxem6p. AH CCCP, 
fiosam een H..Ospunnunxkosn, Ves. AH CCCP, cep. reon., Ne 1 (1948). 
| 3]. H. OBunnHuUKOB, Tp. JopHo-reon. wnct. Ypanpex. pun. AH CCCP, B. 39 (1960). 
4C. A. Kawuu, Tp. Mucr. reor. nayk AH CCCP, s. 91 (1948). ° H.W. Maabmes, 
TT. Maurtesaees, A. B.Il9x, Tp. Ypaascx. dua. AH CCCP, cep. Ypaa, B. | (1934).- 
' 67. C. Wrefu6epr, 3an. Bececowsn. MH. 06m, 82, Ne 4is(1953),,. 4 7 Co iim este re 
6epr, JI.U. Kpaspuosa, A.C. Bapaaxkos, Tp. Topuo-reon. HucT, YpaspeK. 

gun. AH CCCP, s. 40 (1959). 
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PEOXHMHA 


A. Y. JMTBHHEHKO u A. J. AOQATKO 


O PACHPENEJIEHHHW CEPbl B KAMMEPHHCKUX 
PYJOHOCHbIX OTJIOKEHHAX NPHASOBCKOLO BACCEHHA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoet:u 17 IIT 1961) 


Bompoc 0 paciipeseteHuu Cepbl B KHMMepuliCKHX PyOHOCHBIX OTJIOMKeCHHAX 
Oaccelina cma6o ocBelleH B JuTepatype. B myOmuKallMax, KacatollMXCA HeKO- 
TOPbIX PYAHBIX 3aslexKel KepyencKoro MecTopoxKJeHHA, CMpaBeAIMBO yKa3bl- 
BaeTCH Ha 3aBHCHMOCTb B PAJe PyYAOHOCHBIX MYJIbA pacipefeseHuA CepbI OT 
pesbeta MOUBbI 3asler*Kelt; cepa KOHIEHTPHpOBadacb Oosbule B OCayKax ry6o- 
KUX y¥aCTKOB JiaryH (*, °). OHAKO pOwlb MpOleccoB MHrpallMM Cepbl B PyHbIX 
3aslexKax IPH ruleprenese H MpHBHOCe ee B 3aJIeKb V3 BbIleeKAULAX 3arHsco- 
BaHHbIX HaAPyHbIX OCAMKOB HefoolleHHBaeTcaA. Heab3a cormacHTbcA TakiKe 
C IipefcTaBJIeHHAMH O TOM, 4TO XapaKTep COBPeMeHHOTO pacripesevleHHA BCeX 
BaKHeHINMX 3JIEMCHTOB B PYyJHbIX 3aslexKax KepueHckoro MecTopoxKAeHHA 
«... ABJIACTCA Pe3YIbTAaTOM XHMMYeCKON Zuddepenunalluu BelllecTBa B MOMeHT 
oOpa30BaHHA X€MOreHHbIX-OCcaqKoB» (?). C STHM He COrwlacyloTCA HH JaHHble 10 
*Kese3sy H MapraHlly, pacipeyeseHve KOTOPbIX B PYAHbIX 3aslexKax MeCTOPOXK]e- 
HUA OOYyCJIOBMeHO MpoleccamH CeHMeHTOoreHe3a, MareHe3a, MepeMbIBaHHA 
OcaKOB, lipeTepmeBluHxX [HareHeTHYeCKHe H3MeHEHHA, HM COPTHpylolleH jex- 
TeJIbHOCTH Mops (%, *), HH JaHHbIe MO pacmpeyzedenuio pada Apyrux XHMH- 
ueCKHX KOMIIOHEHTOB, B TOM YHCJIe Cepbl. 

J\a BEIACHEHUA pactipeseeHnA Cepbl B KAMMePpHHCKUX PyMOHOCHbIX OTJIO- 
*KeEHHAX OacceliHa KPOMe MUKPOCKONMYeCKHX HCCEOBAHUA MpOusBeeHO oMnpe- 
qesenve cepptB 950 mpoOax py u mMopox u ucnomb30BaHO 150 onpeqeneHuit 
Cepbl, MpOUSBeeHHble panee Ip reoworMuecKHX pa3BeqKkax. Kpome Toro, uA 
CpaBHeHHA MpOusBeeHo Onpefetenue ceppl B 30 mpo6ax 1opCKHX OOJHTOBIX 
pyA MW *KeslesucTbix necuanukos J, HenposcKo-JlonelKo BuaquHBl. 

Cepa ABJIAeTCH MOCTOAHHbIM KOMNOHEHTOM B PYyJOHOCHBIX OTMO%KeHUAX Bac- 
celina. B kepyeHcKUX HM TaMaHCKHX HeOKMCJeHHbIX M CIaOOOKHCJIeHHBIX (Kap6o- 
HaTHBIX HM TaOauHbIX) pyaxX Ona (PHKCHpyeTCA [aBHbIM OOpasoM B AMareHerTu- 
yYeCKUX MHHepadlax — MMpuTe HM MHpPpOTHHe, YaCTHYHO B OapHTe, a B 30He OKHC- 
JIGHHA MeCTOpO*KeHUus (B KOPHYHEBBIX H HKPAHBIX pyqax) — B rumce, Sapure, 
HaTpoxpo3ute. Kpome sTHX MHHepasOB B TaMaHCKUX OKHCJICHHBIX pyaXx ycTa- 
HOBJCHbI HC3HAYHTEIbHBIe BbIAeeCHHA MeJIaHTepuTa HM CHepoTHsATA. 

PopMbI BEIAeeHHA NepeYHCCHHBIX MMHepaMOB B KepyeHCKUX pyJaX pasHo- 
00pa3Hbl, OHM paccCMaTPHBasMcb B paOoTax MHOrHx aBTopos ((°*) u ap.). [apart 
HaOsioqaeTcA B Bue MewKUXx (0,002 — 0,01 mm) sepen oKpyrsoii, HenpaBusbHO 
yrlOBaTOH UM KyOMYeCKO POpPMbI, pacceAtHHbIX B CHJIMKATHOM IeMeHTe pyJ, 
B XJIOPHTOBBIX OOJIMTAX M B MapraHleBO-2KeJle3HCTHIX KapOonaTax. B mocaeqHHX- 
IMpUuT OOpasyeT HepeAKO TOHKHe MeHKH Ha TpaHulle MEKAY OTACMbHBIMM Kap- 
OoHaTHBIMH S€pHaMH, WHOra BHINOJHAeT TOHKMe TpelluHEI. B HuxKHeH 4acTH 
Sale7KeH BCTPevaloTCA CKOMICHUA MMPUTa B BUe TOHKOSepHUCTHIX arperaTos, 
4 TaKOKE KEIBAIKM Ha KOHTAKTe PyAHOPO acta C MOHTHYeCCKHMH H3BeCTHAKaMH 
HB TPeulMHaXx, CeKyIMX BepXHIOIO YacTb MoceqHux. Menee pacnpocTpaHeH 
HMPPOTHH, KOTOPBIM BCTpeyaeTcaA B BUJe OTJCIbHbIX SePHbIlIeK M arperaToB 


MeIKHX S@peH, HMeCIOWMX MHOrZa 3Bes3quaTylo CTpyKTypy, OOpasyer BHeLIANe 
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_KOHICHTPbI XJIOPHTOBbIX OOJIMTOB, MPOMKUJIKU, BbINOJHAeT MOMHOCTHIO HAM Yac- 
| THYHO TpellMHbI ern patalluu B 3epHax layKOHHTAa, paccesAH B 3epHax Mocuen- 
Hero H B P'IMHMCTO-XJIOPHTOBOM IeMeHTe B BUJe MeJIbualiwiell pyqHoH Mb. He- 
| PeAKO B 3epHax PlayKOHUTA MMppOTHHA OBO/bHO MHOTO, H OHH JerkKo OTOupatoT- 
CA Mp MOMOUH mMarnuTa. 

BapuT Betpeyaetca B Bue OTACNHBIX KPUCTAaNIMOB HAM Ux CpOCTKOB; B 
Bue HaTeYHbIX OOpas0BanUli — nomycep, *KeNBa4YKOB, MOUKOBHMAHBIX Ted; 
CepOMHTOB; KOHKpellMli; cenTapHii; MpOxXUAKOB; TOHKUX HWeHOK B HoOmOcTAX 

PHAPOTeTHTO-TICHOMeaHOBLIX KOHKPelHii; pasHooOpasHbtx Onomopos. 

Tune o6pasyer orjedbuble MpeKpacno orpaweHHble KPHCTaJWIbI, HX JBOI- 
-HMKM H pasHOOoOpasHble CpOCTKH, MpOMKMIKH TOHKOBOJOKHHCTOFO CjlOKeHHA, 
| KOHKpeWHH, MJIeHKH Ha BHYTP€HHUX MOBEPXHOCTAX FHApOrerHTo-ncHJOMeaHO- 

BbIX KOHKPellMii; COBMeCTHO C APYrUMU MHHEpasaMu BEINOANAeT NOWOCTH paKo- 

BUH, BCTpevaeTcA B Tpell\MHax (oc(aTHEIX GHOMOp(bo3. 3HaYNTebHbIe BbITeNe- 
HUA PHNCa HepeAKO IpHypOveHbl K AMaPOHaJIbHbIM TpelllMHaM, CeKyULHM pysHbIe 

3aJleKU, a TAKKEe K BePXHeH YaCTH 3aexKel, Ha KOHTAKTe C MOK pbIBartou,HMU 
_KYAJbHUUKUMM WM YeTBeEPTHYHBIMH, MeCTAMH CHJIbHO 3arMCOBaHHbIMM noposa- 
MH. B najipyQHbix 3arnmcOBaHHbIX rMHAaX BCTPeYaIOTCA TPeUMHbI, BLIMOJIHEHHbIe 
KPYMHOKPHCTaJJIM4YeCKHM THMMCOM, MPHYEM KPHCTaJJbI HECYT APKO BbIparkeu- 
Hble Ce Ab BbIMeayH4BaHuA Tunca wa nocKoctax /(111) u 6(010). B oraugue 
OT OapuiTa, KOTOPbIit Sovlee pacipocTpaHeH B MapfaHLeBUCTHIX %KeeSHEIX py- 
Max, rumc Ooslee XapakTepeH JIA OKHCJICHHBIX Py] C HEBbICOKUM COJepxKaHHeM 
Maprania. Harposposut — pegqkuli MuHepaJl B KepueHCKUX pyax; valle BcrTpe- 
yaeTca B TaMaHcCKoM mecTopoxyeHunH. OH OOpa3yeT MOpOUIKoBaTble HaJeTHI, 
_JIMH3bI HM KOHKPelHOHHble Tesla, YaCTO B acCOlMalluu C rumcoM, HHOrAa c MewlaH- 
TEPHTOM H CHJepoOTHJIATOM. 

Cojlep*Kanne cepbi B KepYeHCKHX PyaX H3MeHAeTCA B WIMPOKHX mpesetax — 
- ot 0,01 go 0,5 — 0,8%, B oTZembHbIX NpoOax OHO NOBbIaetca Wo 1,5 — 1,8%. 
CpeAHeB3BellieHHOe COJepKaHHe cepbl B OOIbIINHCTBe 3amexeli KepyencKoro 

MecTOpOXeHHA KoeOetTca OT 0,133 no 0.17%; ToubKO B pygax Ueren-AxtTal- 
CKOM MYJIbAbI, rye pyAbl Coulee PIMHUCThIe (IIMPOKO paclpocTpaHeHbI OOMHTOBBIE 
peAKO BKpalJIeHHble pasHOCTH PyJl)H 3aJleraioT Ha OoJlee HH3KUX OTMeTKAaX, 4eM 
B [PpyruX MyJIbyax, OHO cocTaBlAeT 0,35%. CieqoBaTeIbHO (YUNTEIBAA, 4YTO 
KlapK CepbI B 3eMHOH Kope paBeHu 0,1), BeJIMUMHbI KIaPKOB KOHIeHTpalluH Cepbi 
B PYAHbIX 3aslexKax Kepyenckoro mecTopoxkKjenua HeBesmuku (1,3 — 1,7, peako 
3,5). Cpeauee cojlepxanue Cepbl B TAOAUHbIX pyqax Oovlee BLICOKOe, 4eM B OKHC- 
JICHHBIX, H cocTaBuiseT 0,15 — 0,35%. B kopuuHeBEix ono paBHo 0,06 — 0,14", 
B UKpAHBIX 0,1 — 0,14%. HepaBnomepHo pacnpeseenve cepbi B KapOOHaTHbILX, 
THApOreTuTOBbIX H THApOreTHT-MCHOMeIaHOBbIX KOHKpelluAX (oT 0,01 go 
~0,12%). B konkpeuuax c KPYNHbIMH BKJUOYeHHAMM WM MpoxRKMMKaMu Trumca 
M OapuTa cojepKanue Cepbl peskO NOBbIillaeTcsA. I 

Cpegu orgeibHbix pasHoBuguoctet py Kpis-AybcKoli, Kampuu-bypyxckori 
M HeKOTOPbIX Apyrux MyJbyq HanOosee HUSKOe COJepxKanHHe Cepbl, TaK Ke Kak 
M Copr, OTMeuaeTCA alle BCerO B FyCTO BKpAaMJI€HHbIX OOJMTOBLIX pywax (cped- 
Hee cogfepxKanue 0,14 — 0,16). Heckoubko Ooslee BbICOKOe CcosepKanne Cepbl 
B pefKO BKpamenubix pygax (0,14 —0,18%), B XJOPUTO-TylayKOHUTOBBIX 
mpocwonKax (0,15 — 0,23%) u raunax (0,18 — 0,23 70). Tak Kak pactipejesie- 
He 3TUX pasHoBNAHOcTeli py U nopog B Kbis-AyJbCKOH MyJbye UMeeT OTHET- 
JIMBYIO 3OHAIbHOCTb, TO H B pacipeseeHHM Cepbl Ha TeOXHMHYeCKOM KapTe 
3OHAJIBHOCTh BbIpaxKeHa MOBOJbHO YeTKO, C BOSpaCTaHMeM Cpe{HEBSBELICHHPIX 
Mo mvlacTy cogepKanuit ceppi or 0,06 go 0,1% B KpaeBolt uactu u Zo 0,3 — 0,4% 
B WeHTpadbHOH uacTH MYJIbAbl. ‘ 

Visyyenve MuHepasoruu pyQHbIX 3aexkei MpUBOAMT K BbIBOJy, YTO COBpe- 
MeHHOe pactipefesienue Cepbl HEMb3A CBASIBATh TOKO C MpoleccaMH Ce{UMeH- 
ToreHe3a, 4TO BaXKHBIMH MpoOleccaMu, ONpefeABLIMMH paclipeedeHHe Cepbl, 
Oulain quarene3 u runeprenes. Ilo gannpim H. M, Crpaxosa (), JI. A. Dy ane- 
Bol (1°) uw Ap., B MOPCKHX OCaqKaX TYMEDHBIX 30H MexKJy CepoH H Copr, KOTOpbIit 
 co3qapal OmaronpHaTHble YCNOBUA JIA %KUsHEeATeMbHOCTH OakTepull, Pesy- 
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IMpOBaBLIMX HOH SO; B S?-, cyllecTByeT 3aBHCHMOCTb. C MOBbILIeHHeM COsep- 
2KAHHA B OTJOMKEHHAX Copp BOSPAaCTaeT YaCTO HW COJepr*RKanHne Cepbl. B o6urem 
Bue 93TO HaOMOLAaeTCA HW B PYMOHOCHHIX OTJOMRKeHHAX PAA MYJIbd M yYaCTKOB 
6accelina. Ha npumepe Kampnu-BypyHckoi MyJIbabl 9TO y2Ke OTMeyaJIOCb (?). 
[Ipu conocrapseHuu KapT pacmpezedeHus Cepbl HM Copr M0 pac PYAHbIX 3alexkent 
BUHA JIMMb OOMlaA TeHJeHWMA BOSpacTaHHA UX COfepAKaHHA B HallpaBJeHHU 
K WeHTpadibHOl YacTH MysbAbI. KonTypbl 2%e 30H pa3sJIM4HOrO CofepKannA Coe 
H Cepbl HMeIOT HEOAMHAKOBYIO, MeCTaMM pe3KO OTAHYAIOMLyIocA KON*HTy pani. 
TlocmeqHee MOKeT ObITh OODACHCHO KaK NePBHYHbIM HeOJHHAKOBHIM pacipeje- 
JICHHeM 9JTHX KOMIOHEHTOB, TaK H BTOPHYHBIM NepepacipeseseHveM Cepbl B 30HE 
OKHCIeHHA py. O Murpalluu Cepbl, ee MepepacnpeyeleHHu pu rulepreuese, 
O YaCTHYHOM TIPMBHOCe Cepbl B PYAHbIi MWiacT W3 BbillledeKallMX OTMOKeHUH 
W U3 KpaeBbIX MpHMOAHATHIX YacTeli salexeli B Ooulee MOPpyKeHHble CBUJeTeJb- 
CTBYIOT OTMeYeCHHbIe BHIMe POPMbI HaXOMKAeHHA UM 3aleraHuA PuMca. 

OrcyteTsue CTporoli B3aHMO3aBHCHMOCTH B pacipesedeHun Copp WH Cepbl OT- 
YeTIMBO BbIPaxKeHO B QbTHTeH-OpTesbcKOH MysIbe, re PallMasbuble yCOBUA 
(bopMUpOBaHHA 3aexKell OTAMUAINCh OT yCOBH OOpa3s0BaHHA py B Apyrux 
mMyibgax (*). To yka3aHHo MpwuvHe Ha 10rO-BOCTOUHOM KPpblIe MyJIbybl, JaxKe 
B KpaeBOli ¥acTH, 3aleraloT He FyCTO BKpalWIeHHble PyAbI, a OOMMTOBbIe, peKo 
BKparJIeHHble, WepecslavBaeMble TIMHaMM M IvlayKOHUTO-XJIOPHTOBbIMM Moposa- 
MH, KOTOpble COdepxKaT opraHwyeckoro yruepofa OObI4HO Ooubile, 4YeM FycTO 
BKpalJleHHble pyAbl. Cepa Ke, KOTOpad (PUKCHpyeTcA B STHX pyax M Noposax, 
3aJlePalolluX Ha BbICOKO IPHNOAHATOM Haj, YPOBHEM MOPA KPblle MyJIb{bl, mpe- 
UMYULeCTBEHHO B JIerKO paCTBOPHMbIX CyIb(PaTax, C OMHUX yuacTKOB (pH npoltec- 
cax Puneprene3a B OCJIEKHMMepHlicKoe BpeMA) Oblia yaleHa, a B APyruX CKOH- 
WeHTpHpoBana. Takum O6pa3oM, MOJId C MAKCHMAJIbHbIMH Cpe HeB3BeLIeHHbIM 
3HaYeHHAMM COmepxKanua ceppt 0,2 —0,3% 3fecb pacnoularaioTca He TOJIbKO 
B IeHTpaJIbHOH YacTH MyvIbybl. MecTaMM B CaMOH IIpHKOHTYpHOH 30He HaOWII0- 
WatoTca TOA C COsepxKanunem cepp 0,3 — 0,4% u Ooulee, YepemyrolNeca c M0- 
JIAMH, B WpeelaX KOTOPbIX CpeHeB3BeleHHble NO MwacTy KOJIMYeCTBa Cepbl 
coctapasioT 0,04 — 0,1 u 0,1 —0,2%. He Hna6mogaetca cTOMb cTporoH, Kak 
PHCYIOT HeKOTOPble ABTOPbI, IIPAMOH KOppeJIAWHOHHOH 3aBHCHMOCTH MerK)Ly 
cepoH Hu Copp H B 3adeKu Kamp-BbypyHcKoH MyJIbjIbI. 

B pyJHbIxX OTMIO%KeHNAX CeBepHoro IIpuas0BbA cepa CBA3AHaA MOUTH UCKJIIO- 
YMTeIbHO B MHPUTe, KOTOPbId OOpasyeT ccepHyeckune UH yroBaTble 3epHa (pa3- 
Mepom 0,008 — 0,017 Mm) B oomNTOBOH pye M B CHAepuTe, H3peKa MOMHOCTHIO 
WJIM UaCTHYHO 3aMellaeT XJIOPHTOBLI€ KOHUEHTPbI B OOJIHTAX, OOpa3syeT TOHKO- 
3ePHHCTble arperaTbl, 3aMelilarollve IMHUCTOe BellecTBO WeMeHTa. B cwa6o cu- 
JePUTH3HPOBaHHOM TleCuaHHKe, 3aJleralolleM B BepXHeH 4aCTH OCHOBHOTO pyJ- 
HOrO MWacTa Ha IIpOCcoOHKe TIMHbI, MMPHT MpecTaBseH 3epHaMH pa3MepoM 
0,1 — 0,25 mM, oxtasqpuyeckoi, u3peqKa KyOuyeCKOli u Ooslee CO*KHOL CPOpMEI 
(OKTaaqpbI B KOMONHAILMH C TeHTaroHoqeKa2qpom). Hepeyko nuput o6pasyer 
KaeMKH Ha 3€pHaX KBapila, a TakxKe WeMeHTUpyeT UX. Taxenad cdpakuWHaA yKa- 
3aHHOrO MecyaHHKa, CocTaBAtoulad 4,95 Bec.% O6ULeH MaCCbI, COCTOHT B OCHOB- 
HOM H3 IIMpHTa C €MHHYHbIMM 3epHaMH IMpKOHA, HJIbMeHUTa VM ApyruX MHHepa- 
JIOB. 

PactipeylesleHue Cepbl B KAMMepHiicKux oTJoxweHUAX CeBepxoro IIpuasonnsa 
XapaKkTepu3yelcA Ce YIOWMMM JaHHbIMH: B rvIMHaX CoqeprKaHHe ee H3MeHACTCA 
or 0,26 go 0,45% (cpeguee 0,36%); B OCHOBHOM Macce MecuaHHKoB cojlep»kaHHe 
Cepbl, KaK HM Cop,, BecbMa HH3KOe (0,04 — 0,05%). Tlourm Takoe xe KomNMUe- 
crBo (0,062%) cepbi B %Keme3HCTHIX MecuaHHKaXx Cc PYAHDIMHM OOJIMTAMH HV B OOJIH- 
TOBBIX pyax. B cuyJepHTH3HpoBaHHBbIx MecuanukKax cofep2KanHe cepbl GOoviee 
BbICOKOe. OHO H3MeHaeTcsa oT 0,45 qo 0,95 % (cpequee 0,67%), a B MMpuTH3UpoO- 
BaHHBbIX MCJIKOSCPHUCTHIX TeC¥aHHKaXx, OOPasylOWHX OTJeIbHbIe MpocsoiKu 
(0,10 — 0,15 m) IIPCHMyWleCTBeEHHO B BepXHel YacTH %KeesucToroO miacta, co- 
AepKanue Cepbl AocturaeT 2,23 —5,16%. Bune vem B Apyrux noposax, co- 
AepKaHNe B STHX NeCdaHHKaX TakKe H Copp, XOTA BOSPacTaHHe KOJIMYECTB Cepbl 
MU Copr B PAAY MecuaHHuK — CHeCPHTH3MpOBaHHbIl NecuaHHK — MMpHTH3HpoOBaH- 
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HbI NeCuaHHK He MpoOnoplMonabHO. Takum o6pa3om, B KUMMepHUCKMX OTVJIO- 
JKeCHHAX Cesepxoro IIpna3osba 3aBucumoctD MeK ly CofepKanHwem Cepbl HW Copr 
BbIpakena OBObHO OTYeTAMBO. OveBUAHO, HanGoJIee OTYETIINBA OHA JIA y4acT- 
‘Kos Caccelina, Pe OTHOCHTeIbHO C1a60 MpOABUAHCh B MlOCJIEKHMMepHHcKoe Bpe- 
MA THMeprenuble Mpolleccnl. 

B wopeKux pyyax WM xKeesucTbIX MecuanuKax cepa (uKcupyeTcA B MupUTe, 
oOpa3yiollem 3sepHa KyOuyeckoli, oKTasqpuueckoli 1 ccepuyeckol cbopM, pa3- 
MepOM OT COTBIX Jouel fo | — 2 mM, u KpyNuble 2%KeBaKOBMAHbIe UM AMH30BHI- 
HbI€ KOHKpellMH, pasMepom jo 10cm. I]pu 3aneranuu KOHKpellMii B OOJIHTOBBIX 
AKEMESHBIX PyMhaX CMararouluH UX MMpUT UMeeT OCOMMTOBOE CTPoeHHe, OOYCJOB- 

j JICHHOe 3aMeIIeHHeEM KOHUeCHTPHYeCKH-CJIOMCTHIX XJIOPHTOBBIX OOJIMTOB. 
CoyepxaHve cepbl B 1OpcKUX XMOpHTOBHIX pymax 0,10—2,0% (cpemnHee mo 
13 anatusam 0,38%), B npocsolike c cypuAHbIMH KOHKpeltHAMM OHO jlocTH- 
raetT 10—23%. Tloppmiennoe cogepxanue cepbl B OpCKUX pyqax M0 cpaBHe- 
_HHMIO C KUMMepHHCKHMH CBA3AHO, I0-BHMMOMY, C TeM, 4TO 3TH pyAbI Popmupo- 
“BaJIMCb B YCJIOBHAX MOPH Cc OOvlee COMeHbIMM BOAMH, YEM B KAMMepHiicKUX J1a- 
fj ryHax. B noap3y aToro cBuyeTeAbCTBYIOT Kak MaJICOHTOJOrHYuecKHe JaHHble, Tak 
_¥ OTCYTCTBHe B STUX pyaX MMHepasoB rpynnbl BABMAHUTAa, WMpOKO pacmpo- 
-CTPaHeHHbIX B KepyeHCKHX pygax. Ha HeqocTaToK cepbI pH mpomeccax AMare- 
HeTH¥YeCKOrO MHHepamooOpas0BaHuA B KAMMepHHCKUX OCayKaX yKa3bIBaer IIpu- 
CyTCTBHe B KepyeHCKUX pyax UHppoTuHa. B oTpeubHBIX MpocsmoiKax HeOKU- 
CJI@HHBIX py Kepyenckoro MecTOpoxwKeHHA, XapaKTepH3yIOULUXCA MOBbIMeH- 
HbIM COJepxKaHveM BUBMAHHTAa, NUPHT WH TiayKOHUT 4aCTO OTCYTCTBYIOT BOBCe 
WIM IpHCyTCTByIOT B HHYTOXKHO MaJIOM KOJIMYeCTBe. 

He6maronpuvaATHbIMH (akTOpaMH AIA OOpas0BaHHA cy JbcHyOB B KepueH- 
CKUX, TaMaHCKHX HM CeBepOlMpHa3sOBCKUX pyax OblIO TAaK2%Ke MHOFOKPaTHOe B3My- 
YMBaHHe, MepeMbIBaHHe H MepeOTO*KeHHe PyAHbIX OCAKOB IpH dopMupoBaHHH 

tutacta. Ilostomy ecTecTBeHHO, 4YTO MaKCHMaJIbHOe COsepxaHHe Cepbl HavOosee 
yacTo IipWypoueHo K PIMHaM H PiayKOHUTO-XJIOPHTOBbIM MpocmouKaM, B OCObeH- 
HOCTH K TeM H3 HHMX, KOTOPble 3a/leraloT B HMAKHeH YaCTH pyAHOrO MacTa HB 
MeHbIleH Mepe MOBepruiuch TunepreHHbIM mpeoOpasoBaHuaM. 


Jivenponerpopckad reojlorvueckas 3kcneqMnus Tlocrynuno 
YkpauHCcKorO HayyHO-HCCIeAOBAaTeIbCKOTO 25 1) 1961 
reomoropasBeqOuHOro HHCTHTyTAa 
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TFEOXHMH AL 


Usex-Koppecnonzest AH CCCP HM. E. CTAPHK, i. C. HAKOJIAEB, 
10. B. KY3HELOB wu B. K. JIETHH 


PAJMOAKTHBHOCTb OCAAKOB YEPHOTO MOP 11 
1 
IIpu u3ysenuu pacnpeseeHua paxvosseMeHTOB B ocayKax UepHoro mops} 
HaMH ObIJIO BbIACHeHO (1), UTO OHO pe3KO OTMMUAeTCA OT PacnpeseeHuA palHo-} 
3JICMCHTOB B THIMWUHBIX OKeaHHYeCKUX oOCatKax (*?). Cmeum@uKka  mporeccal. 
ocalkoo6pas0BaHia B UepHom Mope OTHCTIMBO MPOABJIAeTCA B AOCOJIOTHBIX KOH-} 
ILCHTpalHAX HM pacnpeseseHHuu pavoosemeH- } 
TOB B KOJIOHKAX YCPHOMOPCKHX OCAaXKOB (cM. 
puc., 1 »wpTabme hy): 

A MntepBasl KoeOaHHH KOHILCHTpaluu pa- 
JA B OKeAHMYeCKHX OCALKAaX JeKUT BIpese- | 
max (4—50)-10°! r/r (8). [lo qanHbIm anan- | 
3a CeEMH OOPa3silOB MOBEpXHOCTHEIX YepHOMOP- | 
CKUX OCAKOB coflepxKanHe palua B ocalKax | 
UepHoro MOpsA BeCbMa TIOCTOAHHO HM COOT- | 
BetcTByeT (5—9)-10-1% r/r, T. e. cyllecTBeH- | 
HO MeHbIlle, 4M B OCafKaxX OKeaHa. 
Jia pacipeleseHua palua B YepHOMOp- | 
CKMX OCaKaxX XapaKTepHO elle OHO OOcTOSR- | 
TeJIbCTBO: COfepxKaHHe payua He OOHapy- | 
XKMBaeT 3ABHCHMOCTH OT TJIYOHHbI B3ATHA U 

MECTOMOJIOMKEHUA OCALKOB. 
a ss eo AG@couoTHOe cOsepxKaHHe HOHHA B Yep- 
0 100 200 300 400 cm HOMOpCKUX OCaiKaX HaXOJMTCA B upeweiax 
he Secor a (0,8—5,8)-10-1° r/r, uro mpumMepHo cooTBerT- 
B CTBYe€T COjlep2xKaHHIO HOHHA B OKeaHHYeCKHX 
pee ocamKkax. Ja pacnpeyeneHuA HOHHA B JOH- 
HbIX OTJO*KeHHAX UepHoro MOpA XapakTepHa 
°—2 +o CBA3b M@*KAY BeMUMHON aOcosIOTHOFO cofep- 
ene —-eTh  KAaHHA ~MOHHA, CTeMeHbIO yasieHHOCTH OT 
saa Be oe! Oepera HW rayOuHOH 3aneraHuaA oOcaKOB. 
0 700 200 tw Tak, paciOJIOx%KeHHble B IWeHTPaJIbHbIX 4ac- 
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Anna Xononnu TAX MOpA (°) ocaaku co cranunMi Ne 0171 
(rmy6uHa 2137 m) wu NeO175 (ray6una 2157 mM) 
Puc. 1. Vsmenenue xonnentpanun COMePp2%KaT MOHHA B BepXHeM TOPH30HTe 


Pee a oe no septuxatnin 5,8-10-1°r/ru2,8-107?° r/r cooTBeTcTBeHHO. 
Rune OTE Pt) aga cm) ice ar Bepxune CJIOH KOJIOHOK CO cTaHItHi, pacno- 
: ; JIOMEHHBIX B OTHOCHTeEMbHOH OJIM30CTH K G6e- 

¥; pery,— Ne0176 (rny6una 1119 m) wu Ne 0194 
(rayOuHa 1860 Mm) sHaunTenbHO GenHee nonveM: 0,9-10-!° r/r un 0,5-10-2r/r 
COOTBETCTBEHHO. 

YcTaHOBeHHaAd 3aKOHOMePHOCTbh HaXOMUT cBOe OObACHEHHE TIpH comocta- 
BIICHHM aOCOJNOTHLIX KOHILCHTP allt HOHUA Cc KapTOH MOL{HOCTH COBPeMeHHBbIX 
ocalkoB Yepnoro mops (4). Cambie BEicoKHe KOHILCHTP alu MOH MpHypoueHbL 
K pahonam YepHoro Mops C OYeHb HH3KHMM MOULHOCTAMH COBPeMeHHBIX Ocall- 
KOB (9—14 cm ana pationa ctanuun Ne 0171, 14—20 cm — ana crannuu Ne O15). 
Hanporus, pas6apnaromee nelicraue TepPpHreHHOTO MaTepHala MpoABAeTCA 
B HU3KUX AOCOJIOTHDIX KOHI[CHTPallHaX HOHUA B ocasKax, PpacnOJIOKeHHbIX B 
ee Me MOULHOCTh COBPeMeHHBIX OCAJKOB 3HadHTeIbHO Oombie (36— 
a Ads pavona cranuun Ne 0176, 35—70 cm — ana cranmun Ne 0194) (2). 


4 
}  EcaH B riyOoKoBo,HDIX OKeaHMYeCKHX OcaKax npeBasmupyer coctosHHe 
| PawWOaKTHBHOTO paBHOBecuA MexKLy PalveM MH MOHHeM, TO JIA YepHOMOpCKHx 
} OcaqKoB, HacOopoT, O¥eHb pelKO B BEPTUKAJIbHOM paspese OcaOUHBIX KOJOHOK 
_ OTHOWEHME Pau K MOHMIO LOCTHraeT PpaBHOBecHOrO 3Ha4eHUA; B OcalKax Uep- 
| HOrO MOpsA 98TO OTHOMeHHe MoUTH 

' Bcerla 3HaYTeJIbHO MeHbIIe paBHo- ql 

BecHoro (puc. 2 A). CrefopatenbHo & eT} i ) 
'B Y€PpHOMOPCKHX UIax HOH nOUTH 4S? MA __ Rojlo=t9+0 
Bcerga MpeoOlaqaer Hak payuem. is 

IIpwuunot storo moxer O6uirb: / 


= — 


1. OrsocntenbHaa Mmosogoct c,h SS ee 
|) YepHoMOpcKuX OcaqKoB, T. e. BpemaA Y ee ae coed ee 
HAKOMJIeHHA OCalKa B UCcJeLyemoit h 
KONOHKE, MeHbUe Toro, KoTOpoeHeo6- gia RR oguyse fg 
' XOXMMO JIA ycTaHOBseHUs pazHno- 7 ea 
AKTHBHOTO paBHOBecHst Mex/Ly HO- 6 
HHeM ¥ pajlMeM, oceaioulux Ha HO f& 5 é 
_B HeOJMHAKOBBIX COOTHOWEHUAX, WIM S 4 Ra/U=34-10 © 
_ 2. Murpanuua paqua no gnune $3 See cae 
_ OCaMOUHOH KOJIOHKH. 2 ae ue 
_ Tlepspoe o6bscHenue, HanGoulee 1 é 
BEPOATHO, XOPOlO coriacyeTca c 0700 200d 400 ~~ S00 cm 
CyHIecTBYIONIMMU JaHHBIMH O Temmax AMUHA KONIHRU —> 
M cleuu@uke ocaKooOpasoBanusa B Re Rott 
ce Ay 


_UepxHom mope. 7 

Brtopoe oObaAcHeHue ripescTaBua- 6 
eTCA Me€Hee BEPOATHLIM, TaK Kak WIA 5 

“okeaHuyeckux ocalKoB Gpino ycera- }., A ; 
HOBJIEHO OTCYTCTBHe MUrpalHH pa~- Saget || _. f J i Wey NE! 
AMA M10 JWIMHE KOJIOHOK (’). er 

CoflepxkaHue ypaHa 'B 4epHomop- 1 

CKHMX ocasKax jlocturaet (10—12)-. 
-10-° rr, T. e. B 5—7 u Oonee pas a 
BHILIe COMepxKaHUA ypaHa B THNHY- 
| HBIX OKeaHH4eCKHX OcalKax (*). Bep- Puc. 2. Uamenenue ornomennit KonmentpaHn 
THKaJIbHOe pacnpesemenue ypana_ Ra/Io (A), Ra/U (5) u Th/U (B) no septuKa- 
B KOJIOHKAX YEPHOMOPCKHX OCaKOB aH B ocaykax YepHoro mops 
HEOJHOPOZHO: BepXHHe 4acTH OCaOUHBIX KOJIOHOK pe3KO oGoralleHbl 
ypaHOM M10 cCpaBHeHHIO C HMXKHUMH, Tle cOepxKaHve ypaHa coBMafaerT co 3Haue- 
HHAMM, XapaKTePHbIMH JIA THMMYHBIX OKeaHH¥eCKUX OCAaKOB (cM. puc. 3). 
Tloqo6uoe pacnpeyxeieHue ypaHa B KOMOHKaX 4YeEPHOMOPCKHX OCAaKOB MOKHO 
OObACHHTb CJIeyIOWIHM OOpasom. me 
M3 XMMM4eCKHX CBOHCTB ypaHa M3BeCTHO, UTO B yCJIOBUAX BOCCTaHOBHTeJIbHOH 
_ Cpejibl WWecTHBasIeHTHAaA (POpMa ypaHa BOCCTAaHAaBJIMBAeTCA JO YETLIPEXBAJCHTHOH, 
- COCMHHEHUA KOTOPOM XYyxKe PACTBOPHMEI, YEM COOTBETCTBYIOUNINe COCAMHEHMA Lle- 
CTHBaJIeHTHOTO ypaHa. BcmeqcTBue STOTO ypaH MOET BbINAaLaTb Ha HO B BULE 
_ TPYAHOpacTBOpUMbIX COeIHHeHMH KaK, HaMpHMep, HepaCTBOPHMBIe KOJIJIOH- 
JlaJIbHbIe KOMIIJIEKChI C MpOMyKTaMM pacrafa OpraHvyecKHX BellecTB (°). 

B cymiectpyroujux B UepHomM mope ycJIOBHAX OCaIKOHAaKOMJIeHHA BOCCTaHO- 
BUTeJIbHbIM noTesuNant EA B BOXHOM TOME B 30He CepOBOLOPOLHOTO 3apaxKeHHA 
onpefessetca BemmuuHoH —O,2 B (°), KOTOpad HeCKOJIbKO HMxKe MOTeHMala 
nepexoga UY!I->-U!V (Eh = —0,4—0,5 3B) (’). B npHfoHHol 30He, B BepxHel 
WaCTH WJIOBLIX BO, BOCCTAHOBHTeJIbHbIM NMOTeHIMa OUKeCH ObITb HECKOJIbKO 
HuKe, YEM MOTEHUMAN BOAHOM TOJLIM, M TeM CaMBIM, M10-BHMMOMy, JOcTHraeTcs 
Eh, JOcTaTOUHbI Jia BocctanoBenua UYI—->U!V. ' 

' Tor dakt, uTO pacnpocTpaHeHne BbICOKHX KOHIeHTpallMH ypaHa B YepHO- 
_ MOPCKMX KOJIOHKAaX 3aKaHYHBAeTCA B pa3sJIM4YHbIX KOJIOHKAX Ha PasHbIX TOPHSOH- 
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tax (puc. 3), cBueTeBCTByeT 0 TOM, 4TO TeMMEI CeUMeHTALMH B MecTax pac- 
MOJIO*KCHHA CTAHILHH He OJMHAKOBBI. 

' Cranuua Ne 0176 3sanumaer oco6oe nonoxKenne. CojlepxkaHue ypaHa 3yecb, 
Marke B BEPXHUX TOPHSOHTAX, B OOLeM HEBEMKO (6.1M3KO K COfep»kaHHIO ypana 
|B OKeaHH4ecKHx OcalKax) H MaJO 
M3MeHACTCA 110 JJIMHE KOJIOHKH. 10 

J{1A THMMUHbIX OKeaHHyeCKUX 
OcaqKOB XapakKTepHO OTHOLIeHHe 
TOPHA K ypaHy Ooulbutle Tpex. Ha- 
TIpuMep, Avia ocaykoB MxuguiicKoro 
4 OKeaHa OHO H3MeHseTCA B Mpele- 
max 425 (?). 

EcJIM HYDKHHe YaCTH KOJIOHOK 
co cranuMit NeNe 0171, 0175 10194 
OTMaraIMCb BYyCJIOBHAX, OJIM3KHX 
K COBPEMEHHbIM OKeaHHYeCKHM, TO 
MOXKHO OMMAATh BOBPacTaHHA OT- 
HOWCHHA TOPHA KypauHy Tipu mepe- Puce. 3. AU3menenue KOHLCHTpalHH ypaHa m0 Bep 
XOWEe OT BEPXHUX yactTer YepHOMOp- THKaJIH B OCaqKax Uepxoro MOpsz 
CKMX KOJIOHOK K HWKHHM. XO 
KPHBBIX pu. 2 B nolTBepxaeT 9TO npesnoviowenne. V3 paccmotpenua puc. 2 5 
Mw Tadn. | cmeqyeT, 4TO OTHOMIeHHe paluA K ypaHy B YepHOMOPCKHX KOJIOHKAaX 
ACUCTBUTEBHO OTYETIMBO BOSPacTaeT B HUXKHUX YACTAX M10 CpaBHeHUIO C BepxX- 
HuMH. He copceM ACHNMH OCTAaIOTCA MOKA IIpH4MHbI OY€Hb HU3KUX KOHILCHTp alu 
palua B YepHOMOPCKHX OcayKax. B omyOmMKOBaHHOH paGoTe (1) MBI yKa3bIBaJH, 
U4TO KOHILCHTpalua paiva B Bowax UepHoro Mops He npeBpunaet |-10-13 r/n. 
STO cocTaBuAeT OKOIO 15% OT paBHOBeCHOH C COsepxXallMMCA B BOLe ypaHOM KOH- 
‘IWeHTpanHn pals. 

Ilo Hatiemy MHeHHIO, LepunuT palua B ocaiKax UepHoro mops MmMoxHo 
OObACHHTb TOJIbKO MOJIOAbIM BOSPaCTOM OCAJKOB, T. €. OYCHb BLICCKOH CKOpO- 
CTbIO HX CeHMeHTAlHH. 

PaccMaTpuBad BepTHKaJIbHOe pacipesemenne TOPUA HM HOHUA BOcatKax Uep- 
HOFO MOPS, MOXKHO BUleTb, UTO Me*KLY HAMM HeT HHKAaKOM cBA3H. B page cary- 
yaeB HOHMeBad HM TOPHeBad KpuBbIe aHTHOaTHb! (puc. 1). Stor dakt cormacyerca 
€ BbICKa3aHHbIM HaMH paHee MpelnosowKennem (') O pasHbIx PopMax HaxoxmKJe- 
‘HHA TOPHA WH HOHMA B ocalKax UepHoro mops. 

B omy6auKkopauHor B 1959 r. padore (') Obla CleaHa MONMbITKAa OLeHKH TeM- 
T1OB cequMentTauHu. IIpu sTOM Ob NOJIyYeHbI Ba 3HaYeHHA CKOpOCTH O6pa3o- 
BaHuA ocalKoB co cranuHu Ne 0171; 12—13 cm B 1000 ser u 0,4—0,5 cm B 1000 
set. Tloyuennbie B HacToOsUlel padoTe pesy/IbTATbI Ooulee CoruacylorcA ¢ Tep- 
BoH mudpoi. Tak, HampuMep, AIA ocayKosB co craniMli NeNe 0175 u 0176 yera- 
HOBJIeHa CKOPOCT celuMeHTaHn SOoviee 36 cm B 1000 mer. Ente Gowee BpicoKne 
TeMIMbI C@EAMMCHTALMH MbI (PUKCHpPyeM MIA OCALKOB, 3aseralolulux OTHOCHMTeJIbHO 
-OM3KO K Oepery; CKOpocTb cequMeHTanun Aa cTtaniMH Ne 0194 cocraBaset 
6onee 50—60 cm B 1000 ser. Tlomysenupie 2a cranuuu No 0171 fanubie m03- 
“BOJAIOT OLCHHTh aGcOJOTHOe BPeMA CYLECTBOBAaHMA COBPeMeHHOrO pexkuMa 
Uepnoro Mops mpumepHo B 1500 set. OTOT BospacT OKa3bIBaeTCA HECKOJbKO 


8 
6oubiie Bo3pacta, oTmesaemoro A. JI. ApxaureapcKum (1000 set) (*). 
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WMTMPOBAHHAA JIMTEPATYPA 


iris ax, 10. B..Kysnenos, 1.C Hukonaes, BK. lerrun, 
K. a Ge Ms Tec Ko, i. Db. Koma mua, MAH, 129, No 5. i42 
(1959). 2H. E. Crapux, lO. B. Ky3HeuosB 4H Op., Teoxumus, Ne 1, 3 (1958). 
®H. Pettersson, Results de compagnes scientifiques du prince de Monaco, Fasc 81, 1930. 
4A... Apxanureapcekuh, H. M. Ctpaxos, Teonoruueckoe crpoenve 1 ucTOpua 
/pasBuTas Yepuoro mops, M.—JI., Ieee, Cm ECO Sie ye 1B: if omic, F. Hecht, Geo- 
chim. et cosmochim. acta, 11,86 (1957). ° JI. Max-Kuaeuu, E. B alHBUHKe Ab, 
dix. Xwrruuc, B cOopx. X4Mux AMepHoro roptovero, M., 1958. b. A. Cxonu H- 
mes, Tuqpoxumuueckue MatepHalb, 27, DIO (19ST A 8 A Th VA pe x"a Bari abe Kw i, 
Bron, MOWTM, org. reon., 5, Ne 3—4 (1927). ° un BE. Crapus, I. Cc. Amor aes, 
40.B. Kysneuos,B.K. Jleruu, TLAH, 139, Ne 2 (1961). 
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ITAJIEOHTO/JIOTHA 


T. @, BO3)KEHHHKOBA 


K BOMPOCY O CHCTEMATHKE HCKONAEMbIX nNEPHAWHEU 
({Tpedcmaeaeno axademukom IO, A. Opaoevim 12 IV 1961) 


IlepBad nonmbirKka cucTeMaTH3MpoBaTb WcKOMaeMble NepUzHHeH Oblua cye- 
tana Jlebaaugpom (1, *), Koroppiii mpumMenua cuctemy ILarrona (3) qa coBpe- 
f@HHBIX nepfunen. CormacHo 3ToM cucTeMe, OObiIad 4acTb MCKOMaeMBbIX 
lepuqunent Obla OTHeCeHa K TOpayKy Diniferides, a umeHno K NOANOpALKy 
Normodinines — k TpH6am Gymnodinida u Peridinida. Ha nepssix atamax 
icCleqOBaHHH HMerloulMlicd MaTepHawJ Obi He TaK pasHooOpasen, UM 9Ta CHcTemMa 
“ora yROBNeTBOpATb. Ilo Mepe HakONMeHHA WaHHbIX MO Sanaqnoi CuOupu mpu- 
HIM K yOexKeHHI0, YTO IIPHHATAA cHcTeMa He MOxKeT BMeCTHTb BCe pasHoodpa- 
sMe HCKOMNAeMBIX MepHMHel, TaK KaK B Heli He ObLIM yUTeHbI OCOGEHHOCTH CTpoOe- 
4UA OOONOUKM WIM MaHUMpA MCKOMaeMBIX MepHAUHel, OCOGeHHO Tex, KOTOpbIe 
de HMeroT ceOe aHaJIOrOB Cpe COBPeMeHHEIX. XapakTepHCTHKa 3TUX NepvMHeL 
3bIXOJMT 3a Mpefebl XapaKTepHCTHK, JaHHbIX WA rpymm, OObeMHAeMBIX B 
rpHost Gymnodinida u Peridinida. B Taxom nonowkeHuu Haxo_saTca Mpexye 
3cerO MepWMHeu, MMelolulve OOKOBble pora, BHYTPeHHee TesIO HW OKOLWIeUKO, 
HecmMotpa Ha TO 4TO 9TH IpPH3HaKH OTCYTCTBYIOT y COBPeMeHHBIX HepHyMHeN, 
3ce %e HX OTHOCAT K TpHOe Gymnodinida B Buse HOBLIX poyoB Deflandrea, 
Wetzeliella, Rhombodinium, Dracodinium u gp. 

M3yyeHve mepvavHei, OO6amaroulHx TMepeuHCJIeHHbIMH IIpH3HaKaMH, JaeT 
HaM lIpaBoO lipeynomaratTb cyllecTBOBaHHe OCOOOH rpyllbl HCKOMAeMBIX TepHH- 
Hel CO clemudpuyecKHMH yvepTaMH CTPOeHHA, CBA3AHHbIMH, BHAUMO, C OCOObIMH 
YCJIOBHAMM CyleCTBOBaHHA B J peBHHX MOpAX. ITY WpeBHiolw rpymny mepHyL- 
Heli CileAyeT BbIJe/IMTb B CAMOCTOATE DUBIN MOPALOK Deflandreales, K KoTOpomy 
M OTHeCTH THepeuvcsieHHble Bblille pObl. THMOBbIM CeMeHCTBOM 9TOrO MOpaAyKa 
eeqyeT cuutaTp cem. Deflandreaceae Eisenack, 13 KoToppix poy! Wetzeliel- 
la, Rhombodinium, Dracodinium cuefyer BbIqeMTb B OTJeNbHOe cem. Wet- 
Zeliellaceae fam. n. 

Cem. Deflandreaceae B HallleM NOHHMAHHH OObeAHHAeT TlepHAHHeH, HMer0- 

UUX BHYyTpeHHee TelO OBaIbHOH OpMbl, OOOMOUKY PasHUHOH TONULMHbI H 
OKpacKH, 6e3 OCOObIX yKpalleHHi, C alMKaIbHbIM HM aHTAaNMKaJIbHbIM poraMu 
Mau 6e3 Hux. Boxosble pora c1a60 pa3BUuTbl WIM OTcyTCTByIOT. THMOBbIM posoM 
cem. Deflandreaceae cuenyet cuutaTh pox Deflandrea Eisenack. 
' Kem. Wetzeliellaceae fam. n. ceqyeT OTHOCHTh TipeycTaBUTeeH, OOaato- 
MMX BHYTPCHHUM TeOM OBAaJIbHO-MATHYTOMbHOM (OpMbI, C COOMOUKOH pasvIHy- 
HOf TOMULMHDI HM OKpacks, riafKolt WIM yKpallleHHOl BbIPOcTaMH pa3sHooopasHoH 
copmpl. Mmerorca amuKasbHbli, AHTaMMKabHbIM H OOKOBbIe pora, MocJey- 
Ue Y HEKOTOPbIX BUZOB XOpoUIO pasBUTEI. THMOBbIM pOfOM CeM. Wetzeliella- 
eae cmefyer cuntaTs pox Wetzeliella Eisenack. K stTomy ceMeicTBy cyleqyeT 
\OTHECTH U3BecTHbIe poss! Rhombodinium Gocht, Dracodinium Gocht. 

Jipyrue mpesctaBuTemu HCKOMaeMbIX MepMHHEH WIM HMelOT MOMHOe CXON- 
‘CTBO C COBpeMeHHBIMH NepHMHeAMH (KaK, HampuMep, Gymnodinium cretacea 
Defl., Gonyaulax jurassica Defl., Peridinium conicum u p.), WuIM Ke 9TO CXO- 
‘CTBO KacCaeTCA TOMbKO OOUIUX YepT CTpoeHHA. CucTeMaTHKa MepBbIX He BBISbI- 
BaeT COMHeHMii, U OHM OTHOCATCA 160 K TopazKy Gymnodiniales, M60 K 110- 
pay Peridiniales. CuctemaTuka A[pyrux BbI3bIBaeT OOMbIIMe TpyAHOCTH, TAK 
Kak, HECMOTpA Ha KaxKyLlleecA CXOJCTBO C MpeAcTaBUTeAMH yKa3aHHbIX MOPA- 
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KOB, OHH MMeloT CylllecTBeHHble OT HUX OTAMYHA. LanUMpb STHX TNepnqH-f 
nefi OpraHoreHHbili WIM MMHepaJIbHbIit (KpeMHMeBbIli HIM W3BeCTKOBbIN). ToT} 
M {pyrolt waHMpu MoryT ObiTb raKMMM (BUI pora Pentagonum gen. n.)f 
WIM pasqeseHbl Ha NOJIA (BUI poga Kisseljovia gen. n.), HIM #Ke COCTOATb 3} 
nacTHHoK (Lithoperidinium rossicum Defl.). Baytpenuee Tem0, noqo6HO mpey-} 
cTaBuTeiaM mopsyka Deflandreales, y HUX OTCyTCTByeT, HO O KOHTypax ero} 
MOXKHO CYAMTb NO OYepTAHHAM BHYTPeHHeH CTeHKM MaHIlMpA. TlepeuvcueHHple 
IPpW3HaKH He MO3BOMI0T OTHOCHTbh STy Tpylly MepHAMHeH K WSBeCTHBIM Ham} 
nopsyKam (Peridiniales, Gymnodiniales, Deflandreales), Tak kak OHM coyeTatoT} 
B ceOe UepTbI CTPOCHHA KaK NPCBHUX (OKOWeYKO, KOHTYpbl BHYTpeHHero Teva), } 
TaK M COBpeMeHHBIX (OOMWHH BH, HamMuve OOpoOsA, WacCTHHOK, Mosen U ap:)4 
HepHguuei. ITO aeT HaM MpaBo BbIZeMTb STY CBOeCOpasHylIo rpynny nepuAu-} 
Heli B CaMOCTOATEAbHEI HOpsAyoK — Palaeoperidiniales. TumoBpim cemelicTBom | 
9TOrO NOpAsKa culefyeT cuuTaTb cem. Palaeoperidiniaceae fam. n., Kk KoOTOpoMy | 
OTHOCHT TepHAMHeH, OONaaouluX OpraHOreHHbIM NaHIWWpeM HAM OOO04UKON, | 
rlaKUM WIM pa3{eeHHbIM Ha TIOJ1, C OKOWIEUKOM WIM Oe3 Hero, c O¥epTaHHsAMH |} 
BHYTpeHHelt CTeHKH MaHIlMpA HH 6e3s ouvepTaHHli. TumoBbiM poxom cem. Pa-} 
laeoperidiniaceae cmejlyeT cuntatb pox Palaeoperidinium Defl., K Koropomy } 
OTHOCHT BCe HCKOMaeMble NepHAHHeH, UMerolulve OobWIO0e CXOJCTBO c NepHyu- | 


BLIPaKeHa WIM COMHUTesIbHa. K sTOMy CeMeHCTBY OTHeCeH PAX HOBbIX pOJOB } 
(Kisseljovia, Pentagonum u Jp.). | 

CorjacHO BHECeHHbIM JOMOJIHeEHHAM K cucTeMe JlediaHapa cHcTeMaTHKa He-| 
PHAMHeH MWpescTaBMAeTCA B culeyIouleM BHJe: 


Tun PYRROPHYTA 
Tlonran DINOPH YCEAE 
Karacc PH RIDIN Er 
Hoax nace sDINOFLAGELLATAB a semouie 
Tlopayqok DEFLANDREALES ord. n. 

Tunopoe cemelicrso Deflandreaceae Eisenack 
Tunopoh pom Deflandrea Eisenack 
Cemeltctso Wetzeliellaceae, fam. n. 
Tunopoh pox Wetzeliella Eisenack 
TlopsyqoK PALAEOPERIDINIALES ord. n. 

Tunopoe cemeltctpo Palaeoperidiniaceae fam. n. 
Tunosot poy Palaeoperidinium Deflandre 
TlopsqoK GYMNODINIALES LINDEMANN 
Tunopoe cemelictso Gymnodiniaceae Kofoid 
Tunosoh pox Gymnodinium Stein 
TlopaqoK PERIDINIALES 
TunosBoe cemelictso Peridiniaceae Kofoid 
Tunosot pox Peridinium Ehrenberg 


Mb Npeqnoaaraem, YTO TpMHsTad HaMH CHCTeMa MOXeT BMeCTHTB Bce pas- | 
HOOOpasve MCKOMaeMBIX NlepHMHeli, H3BECTHLIX He TOJIbKO y Hac, HO HM 3a py- 
OexoM. Tak, HalpuMep, K mopsyKy Palaeoperidiniales ceqyeT oTHecTH ceM. 
Lithoperidinidae Deflandre (nepuguneu c KpemHHeBLIM naHuupeM) HW cemM. 
Calciodinellidae Deflandre (nepugunen c 13BecTKOBbIM llaHIHpeM), KOTOpble, 
HeECMOTPA Ha SACHIN NepHIMHUeBLIH OOAMK HM XOPOMIO BHIPAKeHHYIO TAOy MALMO, 
OTHeCeHbI B pases Incerta sedis. Haliru cBoe MecTo B 2aHHOL CHcTeMe, BeposT- 
HO, CMOryT H [Ipyrve HCKOMaeMble NepHAMHeH, H3BeCTHble 3a pyOexkOM. ‘ 


Muctutyt reonornu u reousnKkn Tlocrynuno 
Cu6upeKoro orgenenua Akanemnu HaykK CCCP 12 IV 1961 


UHMTHUPOBAHHAA JIMTEPATYPA 


1G. B. Deflandre, Traité de ZOologien I vy 1952kee aeG. abe Deflan deg 


area . peace 1;, 1952... (* B. Gh a tut om, J abtaite de zoologie, 1, 1, 1952. | 
c INS ucen es, AHILHPHbIe 2HKPyT ) (Di i 
Coch Var er eae De aee p yTukonocupt (Dinoflagellata) Mmopeit u npecupix Box 
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HAJIEOHTOJIO‘H A 


B. [T. TAMBOPOHCKMM 
' CPEAHE-OJIMPOLLEHOBbIE XBOMHDbIE H3 SANIANHOTO KABKA3A 


(JI pedcmasaeno axademuxom B. H. Cykaveeum 4 X 1960) 


_ B 1957 wu 1958 rr. maoiw copmectuoc A. X. Pequupim cpequ Maccbl pHiOHbIX 
WM PacTHTeJIbHBIX OCTATKOB ObIIH COOpaHbl HCKOMAeMble JpeBeCHHbI B OOHaKeHUH 
OAHOFO H3 CKOHOB Trop Satiaqnoro KaBkas3a, BOu3H xyT. Kypa-[luue, Popsue- 
K.mouescKoro paliona, Kpacnoyapckoro Kpas, B MecTe K Wry OT xyTopa, rye 
p. Lume, KoHceKBeHTHO Bpe3actCb B OTPOrH Top, OOHaxKaeT MaseoreHoBble OTMO- 
*KeHHA. 

BospacT MecTa 3aX0pOHeHHA COOpaHHbIX HaMH J[peBecHH, MO ompeyemeHuIo 
B. A. Tpoccreima u B. H. Bypsak, Bepxunit naseoren — onuromen (cper- 
Hu Malkon). Hvxe npuBoxHTcA oMmMcaHve AByX BHOB UCKONaeMbIX [peBecHH 
m3 cem. Taxodiaceae wu Cupressaceae. 

: Taxodioxylon aff. Sequoiadendron giganteum Buch. 


O6dpasem Ne 13 — kycOK nomHOCTHIO (OCCHIM3UpOBaHHOM ApeBecHHbI pas3- 
Mepom 54X19X14 cM, cepo-KopwuHeBoro wBeTa. O6pasey Ne 14, pasmepom 
12X7X7 cM, UMeeT JyULIy!0 COXpaHHOCTh AaHATOMMYeCKOFO CTPOeHHA, 4YeM IIpe- 
JIL yuan. 

AHAaTOMHYecKOe ONUNCaAHMe. Jomnunble ci0M OueHb WIMpOKHe 
(1,6 cm), qo 200 pagoB tpaxeuy. [pepecuua cocTouT 43 Tpaxeuy, JyyeBoH u 
TAKeBOM MapeHXHMbI. KeTKH SIUTeMA CMOJAHDIX XOJOB M JIyueBble TpaxXeHAbl 
‘OTCYTCTBY10T. T paxeHJbI TOJCTOCTeHHbIe; paHHHe Tpaxeu bl HMeIOT TOMMMHY 060- 
moukH oT 4 70 9 p; 4—5—6-yroubuyto, pexke OBaIbHYy10 MOOCTb; palMasIbHbIli 
JMameTp mpocseta oT 33 70102u, TanreHiHasbHbI AMaMeTp oT 30 Wo 66 pW; creHKU 
O6om0ueK MO3AHUX Tpaxeny oT 5 Ao 12 wu, payManbubiii WHaMeTp Mpocpeta He 
omycKaetTca Huxe 10. Koanuectso Tpaxeuy ua | mM? or 480 go 560. Moposocts 
“Ha pagMaJIbHBIX CTeHKAaX PaHHUX TpaXeH B OCHOBHOM OJHOpsHaa, MHOrya 
‘TOPb! pacnoAOxXeHbl B Ba pxAa CYMPOTHBHO, peAKO COMPOBOxAaloTcA Kpaccy- 
gamu. Tlopbl MHorouvcleHHble, JOBOJIbHO KpyIHble, JHaMeTp OKalimeHus oT 17 
fo 25 w c OKpyruibiIMH BHYTPeHHUMM OTBepcTHAMH oT 470 8. Ha Tanreninasb- 
HbIX CTCHKAX PaHHHX TpaXeH], NOpPbl B OHOM BepTHKaJbHOM pay ZHaMeTpOM 
or 13 go 19 p, c OKpyrabiMM BHYTPpeHHUMH OTBeEpCTHAMHM AMaMeTpOM OT 4 10 7 pL. 
Tlopopoctb Ha paj[MambHbIX CTeHKaX NMOSAHHX Tpaxeu OMHOPAMHAA, pelkasn, 
TOpbl 10 (opMe Takve %Ke, KaK HM B paHHeH [peBecuHe, HO MeHbIIe pa3sMepoM. 

Koabia mpupocta BbIpaxkKeHbl c1a60, MepeXoy OT paHHel ApeBecHHDl K M03]- 
Heli moctenenupiit. Tlo3qHaa ~pepecuHa 3aHHMaer 4/10 — '/15 yacTb royMuHOrO 
KOJIblla; TpaHvua ero ca0o H3BHMJIMCTaA. 

CepaueBHHHble y4H OHO- M ABypAAHbIe; ABYPAAHOCTh HaGvloaeTcA Ha 
KOHIUaX WIM B cepeyMHe, 4¥acTO IeMKOM ABYPAHble MyYH (TaKUX OKOJIO 
35—40%). Bricora nyueli or 1 qo 40 caoes (623 p), B cpeqneM 8 cmoeB, KOJIN- 
yecTBO syueli Ha | MM” OT 15 no 20, KomMuecTBO KueTOK syueH oT 120 go 170. 

Ja TaHreHWwMasbHOM IWwIMde KeTKU y4yeH OKpyTvible, YeTbIPeXyrOJIbHble, C He- 
pe3KO BHIpaxKeHHbIMM yrviaMH, KpaliHve KeTKM BCera BbITAHYTbI BAOMb Jlyya 
OCTpEIM yruiom Biiepeg. JIyau oTCTOAT pyr OT Apyra Ha paccTOAHHH 2—7 Tpa- 
xeug. Ha noaax nepekpecta B paHHeH peBecHue BcTpeyaeTca 10 2—6 TAKCO- 
JIMOVJHBIX MOP C OBAbHbIMU, AHWeBUTHBIMU OTBePCTHAMH. Topzt pacnooxKeHbl 
B JByX TOPH3OHTAMbHbIX pAax 10 4—6 Ha MOMAX MepeKpecTa KpaeBbIX KJeTOK 
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VB OJHOM POpH30HTaIbHOM pagy m0 1—2 (*) Ha MOAX NepeKpecta CpeAHUX Kle- 
rok, Ha nouax lmepeKpecTa B 1O3Heli JPeBeCHHe NOpbl TaKMe xe, HO MX KOJIM- 
yecTBO H pa3sMepbl MeHbiwe. Popu30HTa/IbHble CT@HKM Jly4a B Ba pasa TOHbIIIe 
CTeHOK TpaXeHJl; OHH MMeIOT MeJKHe OOHMbHble MpocTble MOpPbl B 30He paHHeH - 
J[peBeCHHI, a B 30He MO3qHeli — nopbl pezKue. [lonepewHble CTeHKM KJIeTOK 
ayua TomuHHOH 1,1—1,6 w TOHbINe TOpH3OHTaJIbHbIX, MiayKue, OObuIe KOCHIe 
wiM yrooOpasuble. Bricora KpaeBbIX KieTOK oT 19 yo 31 wp, cpequux or 11 go 
26 w. Mugextypbl BcTpewaioTcaA peKO M cj1a60 BbIpaxKeHbl. 

Jipepecuad mapeHXWMa OueHb OOHJIbHaA, KJeTKH ee — MO BCeli TOVILHHE | 
roquuHoro cos. Ha nonepegHoM winde OHa IpescTaBsleHa OOMIbHOU, Wupdy3-— 
HOli, YaCTO OOpasyeT WenouKH U3 2—3 KJeTOK B TAHTeHUMAIbHOM HalipaBJIeHHH. 
Ha pajMasbHOM U TaHreHiMaJIbHOM WiMax OHA OOpasyeT TAKUM H3 3—5 KNeTOK. 
Bpicota K/leTOK THXKeBOH MapeHXuMBI OT 106 fo 282 w, NoNepeuHbie CTeHKH Play- 
KHe, MOpbl Ha CTCHKAX KJIe€TOK AHIWeBUHbIe, paciOsO*KeHbl oy, yraom 60° Kk ro- 
pusouTy. Ha nome mepeceveHus TAKA C JIYYOM MeJIKHe MpoctTble NOpet. 

O6ocHOBaHHe ONpegenenHua. Ilo Km04aM AA COBpeMeHHEIX | 
poyoB XBOHHbIxX (°~*) TakKCONMOMAHbIe MOpPbl Ha MOMAX NepeKpecTa B KOMMYeCTBE 
|—6, OJHO-, JBYpAAHaA MOPOBOCTh Ha palMaIbHbIX CTEHKAX PaHHeH ApeBecHHHl, } 
OOWIbHad MapeHXuMa, TiaqKve NWonepeuHble CTeEHKH TAKeBOH MapeCHXHMbl Xa- } 
pakTepHbI AIA poga Sequoia gigantea (Sequoiadendron giganteum). | 

Pe3ybTaT CpaBHeHHA aHaTOMMYeCKOrO CTPOeCHHA COBPeMeHHOM peBecHHbl | 
Sequoiadendron giganteum co cTpoeHHeM HccleqyeMOH HaMH J\peBeCHHbI yKasblr | 
BaeT Ha MX OoubuIoe cxogcTBO. HanOomee 3aMeTHBIM pa3uIHuHeM Mexjly HHMU | 
ABIISMeTCA TO, UTO UCKOMaeMad ApeBecHHa UMeeT OOsee TOJICTOCTeHHbIe TpaxevAbl | 
U Ooslee BbICOKHe JIy4H; HO 3TO He3HaYHTeJIbHOe OTMMYHe He aeT HAM OCHOBaHHH |} 
JWIA BbIeeHHA Halle JpeBeCHHbI B HOBbIM BUI. | 

Vcxoya u3 Toro, uro Sequoiadendron giganteum M UccaeqyemMaaA Hamu Jpe- 
BeCHHa OWeHb OJIM83KH MO aHATOMMYeECKOMY CTPOCHHIO, MbI MOXKEM FOBOPHTb OO 
AX POJCTBEHHOM OTHOWICHHH HM OnpewesAeM UcceqOBaHHy!IO HaMH jJipeBecHHy 
Kak Taxodioxylon aff. Sequoiadendron giganteum Buch. 

Poy, Sequoiadendron MOHOTHIIHBIM, MpoMspacTaeT Ha 1oro-3anaye CeBepHori 
Amepuku, B KamudpopHHu Wu Ha 3amaqHbIx CKIOHax Cpeppbl-HeBaybl Ha BBICOTe 
1500—2500 mM. 9ro ruranTcKoe jepepo, 40 100 mM u Gonee BpIcoTH u Zo 10 M 
B JMaMetTpe, WOcTuraeT Bo3spacta 4000 ser. 

Mckonaemble OcTaTKH 3TOFO posa BCTpeualoTcA HayHHad C MesOBOrO MepHo- | 
ya. B KOHWe Me3030s HM B TpeTHYHOM TepHose 9TOT poy Obl, MO-BHMMOMY, IH- 
pOKO pacceleH B Crapom H Hospom CseTe ¥ lpescTaBleH HeCKOJbKHMM BUaMy | 
H pasHoBuynoctamn ((‘,7°,"1) u MH. Ap.). TOM pasHbIMH HasBaHHAMU. 


Juniperoxylon aff. Juniperus foetidissima Willd. 


O6pasemx Ne 8 — choccuM3upoBaHHblii KyCOK peBeCHHbI pa3MepoM 
10X54 cM, cBeT0-ceporo 1BeTAa. 

O6dpasen Ne 11 — cepo-kopvuneporo upeta, pasMep 12X44 cm. 

AHaTOMHYecKOe OnUCaHNe. Lognunble cm0M MMpOKHe H y3kue 
(oT 0,3 40 3,5 MM) M BbIpaxKeHbl OTUeTIHBO. J{peBecHHa COCTOHT H3 TpaxeHy, 
meperoposuaThlx Tpaxeuy, JyyeBol UW TsH>KeBOM MapeHxXHMbl. KneTKH 3MMTeIHA 
CMOJAHBIX XOJOB H JyyeBble Tpaxenybl oTcyTcTBy1oT. Kak B paHHeli, Tak H B 
NO3AHeH YaCTH TOAMYHOFO COA TpaxeHJbl TOMCTOCTeHHbIe (4,9—7,50 u 5—8,1 p); 
4—5—6-yrombHaa, OKpyriad WIM OBaJIbHad MomocTD; palvaJbHbIn BHaMeTp 
MpocBeTa paHHux Tpaxeuy 14—30 uw, TaHreHumanbHbit 18—33 p, mo3qHAux — co- 
oTBeTCTBeHHO 7—18 wu 11—31 pw. Mmeorca MexkneTHuKku. Komnuectso Tpaxeny, | 
Ha 1 mm? 1000—1200. Konpua IIpHpOcTa BbIpPaxKeHbl JOBOIbHO ACHO; Mepexog } 
OT paHHel JpeBecuHbl K MO3qHeli MOcTeMeHHbIit. 

[loposocth Ha paquabHbIxX cTeHKax PaHHUX TpaxeHy, OJHOpAWHAaA, OOWIb- 
Hawt, MOpbl OKpyrible, HHOra COJIMAKEHBI, B 3ITOM CJly4ae OHH TOPH3OHTAaMbHO- 
OBaIbDHO BBITAHYTbI, WHaMeTp OKaliMieHuaA 13—19p, orBepctue 4,5—6p. Ha 
TAHPeHILHaJIbHbIX CTEHKaAX PaHHUX TpaxeH]| TOKe HMewTCA OKaHMJIeHHble MOpbl 
AMametpoM 11—17 c orpepcetuem 3,5—5 wp. 
1 464. 
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Puce. 4..a —e—Taxodioxylon aff. Sequoiadendron giganteum Buch. Pp. Lluue, Samagupii 

Kapka3: a—nonepeyHbii miHp, 170 X ; 6 —palHanbubiti wun, 265 x 3 @ — TAHreHILHaJIbHBIA 

mu, -265x%; e—e— Juniperoxylon aff. Juniperus fletidissima Willd. p. Laue, 3anaqupit 

Kapka3: 2 — nonepeynptit man, 110 X;9— paqHasbHbii mau, 600 X; e — TaHPeHWLW aI bHEIA 
wand, 110 xX 
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| Has, MOpbl 


| TAHPeHUHaJIbHbIe — y3eJIKOBble. 


Iloposoctb Ha payvasbHbIX cTeH- 
KaX NO3QHHX Tpaxeny TakxKe OHO- 
‘pAqHads, pedKaa, unorga 3nauuTenb- 
OKpyrvible, JMaMeTp jo 

12 », oTBepcTHe 3—5 pw. Ha pannanp- 
HbIX CT€HKAX HeKOTOPbIX Tpaxeny 
BUIHa CIMpabHaA UITPHXOBaTOCTD. 
Ha monax nepekpecta syueit Cc paH- 
HHMH TpaxeHaMu BcTpeyaetca |—2 
KYMpecCOBMHbIe MOpbl BO BHYTpeH- 
_HMX KJleTKax, BKpaeBbIx 10 2 —B 
BePTHKaJIbHOM pacnonomennu. To- 
PHSOHTAJIbUbIe CTCHKH JIYYeBBIX KJIe- 
TOK TOJICTbIe, C MPOCTHIMH Mopamu, 
Ha 
NOIAX MepeKpecta Jyyel c no3qHu- 


MH TpaxenyaMu BcTpeyaeTca no on- 


HOH Ope Ha Ipocser. 

CepleBUHHble JIy4H OLHOpAHBIe, 
Hu3kKWe; 1—10, uate 2—5 xknerox 
B BbICOTY. BbicoTa KJIeTOK JOcTuraeT 
24, wupHHa 19. Popma KueroK 
OKpyraA, “valle OBalbHad. Konuye- 
cTBO JyyeH Ha | mm? 40—60, kueToK 
240—360. Jlyau yyanenbl apyr or 
apyra Ha 1—7 Tpaxeny. 

IipepecHaat llapeHXuMa cpaBHH- 
TeJIbHO  OOHWJIbHaH,  BCTpeuaeTcs 
OoOmblue BO BTOPOH 4acTH TrosMuyHOrO 
COA, Wudpy3HaAx H MeTaTpaxeab- 
Hand. Ha MmpoOubHbIX cpe3ax OHa 
oOpasyeT THKH H3 3—5_ KuJeTOK; 
KJIe€TKH COJepxKaT TEMHOOKpallleHHoe 
BemlecTBO. [lomepeuHbie CTeHKH pe- 
BeCHOH MapeHXHMbl y3eJIKOBbIe Hi 
riaykue.. 

OGocHOoBaHHe ON pee 
nmeuwua. Ilo kto4am 1A coBpe- 
MeHHBIX pOJOB XBOMHBIX OmHOp AT 
‘Ha. MOpOBOCTb TpaxeHJ| paHHeH HU 
mosque peBpecuuel (*, °, °, M4, 1) 
1—2 kympecconyuble NOpbl Ha NOMAX 
Tepekpecta, OHOpAHbIe JIyaH  BBI- 
icoToH 3—6 KJeTOK, CpaBHUTeJbHO 
OOHIbHaA MapeHXuMa, TOJICTOCTeH- 
ble TpaxeHAbl panel UM Mo3qHeH 
wacTel TOmMYHOrO COA HM HamMyHe 
MeperoposuaTbix Tpaxeuy, XapakTep- 
HbI TOJIbKO JIA HEKOTOPbIX BUOB 
pona Juniperus. 

Poy Juniperus B HacTOAtlee Bpe- 
MA MMeeT Tp cekiun: Oxycedrus, 
Caryocedrus u Sabina, B kKoTOpble 
BXOLUT OKOWIO 70 BHAOB, U3 HUX BO- 
2eMb mpouspactaet Ha Kapxase. Hs 
sexu Oxycedrus 3fecb pactyT Tpu 
3uma: J. oblonga M. B., J. pygmea 
*. Koch. cunouum J. depressa Stev. 


[3 TAH, 7. 139, Ne 6 


bd 


Ta6auna 1 


OcHOBHBIe aHaTOMHyecKHe TOKa3aTenH ApeBecHHbI CoBpemenHoro Bria J. foetidissima u uckonaemoli ~peBecuHbl 
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* T— TaHreniuarbubii, P — payvanbupiti 


u J. rufescens Link. cuHonumJ. oxycedrus L. M3 cexnuu Sabina ImpOuspactaet 
Tb Bugos: J. excelsa M. B., J. foetidissima Willd., J. polycarpos CK och 
J. sabina L., J. isophyllos C. Koch. ” 
Bue y2Ke OblIO CKa3aHO, YTO HCCJleqOBaHHaA HAMM ApeBeCHHa MpecTaB- — 
jleHa J[ByMA KyCKaMH OKaMeHeBIlero CTBOJIa, TOVJIM[HHOH (HACKOJIbBKO MOXKHO — 
CyHTb- 10 9THM KyCKaM) He MeHee 15—20 CM; I109TOMy MeJIKHe, CTesoulMeca 
kycrapuuku J. pygmeaC. Koch. u J. sabina L. — M. He MoryT 6biTb conocTaB- 
yleHbI ¢ HCKOMaeMoli ApeBecuHoi. M3 ocTabHbIxX WecTH Oolee KPyMHbIX BHOB 
MOXKOKEBEJIbHUKA IATb TOKE He MOPYT ObITb OTORKECTBJIEHbI, TAK KaK OTMMYAIOTCA 
cylecTBeHHEIMH mpv3Hakamu. J. oblonga M. B. He uMeeT ApeBecHOH NapeHXH- ~ 
mbl; J. polycarpos C. Koch. umMeet no 3—4 nopbl Ha Mose NepekpecTa B KpaeBbIX- } 
KyleTKaX, TOJIU[MHa CTeHOK Tpaxeny 2,4—2,9 py; J. excelsa M. B. — Tommuna |} 
o6omoyeK Tpaxeug 2,4—3,3 p, Ha nose nepekpecta 3—4 napb,; J. oxycedrus 
L. — uetbipexyroubHble Tpaxevbl, MexKKJIeETHHKOB HeT, TOJIMMHA CTEHOK Tpa- | 
xeug 2,3—4,5 py, cepauieBHHHble tyun 1—18, wattle 5—8 caoes; J. isophyllos | 
C. Koch. — cepquesunuble yan 1—9, B CpeHeM Be KJIeTKH B BLICOTy, PopMa 
KJleTOK OBaJIbHas, TOJIMMHa CTeHOK Tpaxeny 2,7—4,6 py. HU Tombko mectow u3 } 
6omee KpyNHBIx BHZOB, J. foetidissima, HMeeT O4eHb 601buI0e CXOJCTBO C HC- | 
KOMaeMOH ApeBeCHHOH, 4TO BUAHO H3 TAO. i 
EquucTBeHHoe pa3sHuve Mexy HCKOMaeMOl J peBeCHHOH H J peBeCHHOH CO- | 
BpeMeHHOrO Mow «KeBebHHKAa J. foetidissima Willd. cocrouT B TOM, 4TO OHH } 
HMEIOT TpaXeHAbI pa3JIHGHbIX pa3MepOB, HO STO pasJIHYMe He ABJIAeTCH JO-— 
CTATOUHBIM OCHOBaHHeM JIM BBbIJeJIeHHA HCKOMAeMOH [peBeCHHBI B HOBBI 
BHA (cM. TaOu. 1). 
V3 paccMoTpeHus TaOJMUbI BbITeKaeT, YTO HCCeOBaHHaA HaMM [peBe-— 
CHHa TOXKJecTBeHHa JIpeBeCHHe COBpeMeHHOTO MOxKXKeBeNbHHKA J. foetidis- | 
sima Willd., cexunu Sabina Spach, poga Juniperus cem. Cupressaceae, u MBI 
oupemessem ee Kak Juniperoxylon aff. Juniperus foetidissima Willd. | 
B s3aksoueHHe BbIpaxkato OsaroqapHocTb npod. A. A. AmenKo-Xmeues- | 
CKOMY 34 IleHHble COBeTbI NIpH HallHCaHHH 3TOH CTAaTbH. 


Tlocrynnso 
23 X 1960 
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rHCTOJOFHA 


A. A. CABHHOBCKASA 


i KHCJIAA SOCHATA3A B COCYJAX BPIOLIMHbI — 
MB MbIWEGHbIX BOJIOKHAX BPIOWUHOM CTEHKH KPOJINKA 


(I]pedcmceneno axademukom A. H. Bakysesoim 29 I II 1961) 


Kucnas choc ata3a o6napy2KeHa B OOUIbIIMHCTBe 2KUBOTHBIX PacTHTeJIbHBIX 
KJl€TOK, OHA KaTaJIM3HpyeT MpOlecchl pacilenJeHHA H CHHTe3a BelllecTB. Bpico- 
KOH ocpaTasHol akTUBHOCTHIO OOMaaloT B KsleTKaX CTPYKTYpPbl, CMOCOGHBIE 
K JBY>KeHuI0 (”). MsBectHo, HanpuMep, KakHe CIOKHbIe KOOPAMHUPOBAaHHble JBH- 
XKCHHA JleKAT B OCHOBE MHTOTHYeCKOPO AeeHHA KeTKH. B mpenbiyuet pa- 
OoTe (°) MbI nOKasayu, Kak MOBbIMaeTCA aKTHBHOCT KUcJOl dochaTasbl mp 
MHUTO3€ Me30TEMaJIbHbIX KJI€TOK BO BP€MA CTAHOBJeHHA XpOMOCOM, pacileme- 
HHA HW pacxomwKeHHA HX, a Tak7Ke IPH POPMNPOBAHHH AJep BO BHOBb OOpPa3sor aB- 
IJHXCH MOJIOJIbIX KJIeTKAaX. 

B HacTOsALem UcceqOBaHHH Mbl MpoOceqWIM AKTHBHOCTh KUCMO ocaTasbl 
B KPOBeHOCHbIX COCyJax MpHCTeHOYHOH OproIHHbl H B (OPMeHHbIX 9IeMeHTaX 
KpOBM, a Tak»Ke B MOMepeuHOMOMOCaThIX MbIMMeYHbIX BOJIOKHaX CTCHKM XKMBOTA. 
Matep¥as Opaiu OT HOPMaJIbHHIX KPOJIHKOB H KPOMHKOB C 9KCHePpHMeHTAJIbHO 
BbISBaHHBIM ACeMTHYCCKHMM TePpHTOHHTOM. OTnpenapHpoBaB KOMKHbIM MOKpoB, 
OptollHy!0 CTCHKY HakaJIbIBaIM.B MapapHHOBOH BaHHOUKe Me30TeIHeM KBepxy 
M HKcHpoBaH B xoONOAHOM 10.% HeliTpambHOM (opMasIMHe, KOTOpHIM peKo- 
MeHyyeTCA Kak JIYULIHH QuKcaTOp (WIA BbIABJICHHA KUCMOH docdaTa3bl 
((°) uw ap.). Uepes 4 uaca ceposHbIli MOKPOB OTJeMANIM OT MbIMIeYHOH CTEHKH, OCTa- 
BJIAA Ha HEM OTJIeJIbHbIe MbIleuHble BOJOKHA. Kucsy%o dochata3y BbIABAAIH 
MeTOJOM, ONHCaHHbIM HaMH paHee (°), 

Hccmeqopanve 10Ka3a0, YTO JIA BLIABJeCHHA KHCNOM ocdatTasbl B pa3sviNu- 
HbIX PHCTOMOPHyecKUX JJIeMeHTAX CPOKH HHKYyOalHH B cyOcTpaTe c ruinuepodoc- 
caTOM HaTpHA He OJHHAKOBHI, PaHbille BCeX BbIABUIAIOTCA MbIWeYHbIe BOMOKHA 
M cocyfbl (puc. 1). Yxe yepes 1 yac OKpalIMBaloTCA TOMOreHHO MbIIIIeuHbIe BO- 
JIOKHa, B. HHUX He BHJHbI elle Apa. Uepes 2 yaca nHKyOaluu, Kora B MesoTe- 
JIMAaJIbHBIX M COeCHHUTeJIbHOTKAHHBIX KJleTKAaX OPIOWHHb! tocdaTasa efBa 3a- 
MeTHA B Apax, OKpaCKa MbILIe4HbIX BOJIOKOH YCHJINBaeTCA HM B HUX HaMeyaloTcA 
KOHTypbI sagep (puc. 2a). Uepes 4 yaca HHKyOallHH B KeMTO-KOPHUHEBLIN BET 

OKpallIMBaeTCA BCe MbIINeYHOe BOJJOKHO, B KOTOPOM XOpOINO BUAHA HonepeqHaAd 
 T10OCaTOCTb; IPH STOM Ajlpa OKpalliMBaroTcA Oovlee HHTCHCHBHO, APbILIKH H 
ruibIGKM XPOMATHHA B HHX CTaHOBATCA KOpHuHeBLIMH (puc. 26). ORHOBpeMeHHO 
BbIABAeTCA octbaTasa B ApaX Me3OTeHabHBIX HW CO€IMHUTCMbHOTKAHHbIX 
Ke€TOK, WHTOMMAa3Ma HX OCTaeTCA HeOKpalleHHOH. Kak OTMeyasOCh HAMM pa- 
Hee (°), B MeXKKJIETOUHOM EelleCTBe BOJOKHUCTON COCAMHUTeIbHOM TKAHM Opio- 
IWHHbI KHCas cociatasa oTcyTcTByeT. Mb He COHapyXHIM pas MUHA B MHTeH- 
CHBHOCTH OKpaCKH MOMepeyHOMOMOCaTHIX MBILMeYHbIX BOJOKOH Y HOPMAaJIbHbIXx 
2KUBOTHBIX HW Y KPOJIMKOB C 9KCI€pHMeHTaIbHO BbISBAHHBIM acellTHYeCKHM TepH- 
TOHHTOM. ae 

BpIcOKy10 AKTHBHOCT KUCON socipaTasbl B MbILICYHbIX BOJOKHAX OTMeTHJIM 

pyre uccseqoBatewn ((*°) H ap.). [lo-BuyquMomy, B COKpaTHTeJbHON oyHknny 
MBI, yyacTryeT He TOJIbKO AT@a3a, cBaA3aHHad C 6eIKOM MHO3HHOM (7), HO 
| uxucnaa docpatasa. Kpome Toro, H3BecTHO, ¥TO PochaTasbl NpMHUMaloT yuacTHe 
| B pacmage um cunTese riHKoreHa, KOTOpbIM OoraTbl MbILledHble TKaHH. 
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Takxe oueHb paHO BBIABIAeTCA KHCaA cboctbata3a B CTeHKaX Servaoe 
(puc. 1, 3a, 6), OcobeHHO B apTepHouax, nocvleqHHe XOPOWO BUAHbI yepe3s | aac 
flocme HHKyOalMu, Tak KaK Apa PiaKOMBILIedHbIX KAeTOK OKpalllMBaloTca 
oyeHb MHTeHCHBHO (puc. 1). HeckombKO HHxKe B 9TO Ke BPCMA AKTHBHOCTb KHC- 
oH octbaTa3bl B AApaX 9HIOTEIMAIbHbIX KJeTOK, AJPbIUKH VW PiblOKH SURES 
TMHa B HUX CTAHOBATCA KOPHUHeEBbIMM,; ILMTONMa3SMa Kak TiaKOMBIMIedHbIX, TAK 
 JHIOTeMAaIbHbIX KJI@TOK OKpaulHBaeTcs ca60; OHA JIHIIb ClerKa HAMC4aeT KOH- 
Typ CTeHKH, COCyJOB. 


Puc; 3: Kuenasa dociatasa B cocyyax OprowiHHbl, HHKyOarlHa 4 vaca. a, 6 — HOPMAJIBHBIM Kpo- 
aux, 150 X 5; 6, e — npH mepuTouute, 50 X 5. a — Benya, B Heit BHAHLI Apa MCMKOMHTOB; 
6 — KanvsAap C SpHTpOMuTaMH; ¢ — apTepHoua; e — kanHap 


Bee cculeqOBaTeIM OTMeUaIOT, UTO B SHJOTEMHAMIbHIX KJleTKaX HaHOOVIbIUIeH 
AKTHBHOCTHIO OO/aaioT Apa; WHTOMIAa3Ma %Ke OKpalIMBaeTCA 3HadHTeIbHO 
cna6ee, TO OOHapy2KeHO HM HaMH B COcyax OproulHHbl KpomHKa. UccmeqoBanve 
(pocbaTasHOH AKTMBHOCTH SHAOTeIMA B TKAHeBbIX KyJIbTypaxX He JjaeT OMHOTHTI- 
HOw KapTuHbl. B ofHuX cCAyyaAX OGpaboTKa 9HAOTeEHA Ha KHCcyI0 socdaTasy 
jaeT KapTHHy, CoBMajatoulyo c OKpackol Tpenapata no Menpreny (*), B Apy- 
rx — OHA He COBMayaeT c 9TOH OKpacKol (8). Tenepp ycTaHoBseHo (}*), uTO 
B KJieTKaX TKAHeBbIX KyJIbTYP AKTHBHOCTb chociata3 B Mpormecce KyJIbTHBUPO- 
BaHHA Pe3KO CHMKAaeTCA, a KJIETKH MeyeHH yYeMOBeKa B KysIbType (17) BoBce He 
oOslaqaioT MHOrHMM (bepMeHTaMH, KOTOpble OOHAPyXUBAIOTCA B HOPMAJIbHBIX 
KleTKax. Sacnasckui (*) npocmequma MHaMHKy H3MeHeEHHA AKTHBHOCTH dep- 
MeHTOB B 3aBHCHMOCTH OT BOspacTa KyJIbTypbl. M3MensaeTCA AKTHBHOCTb KMCJION 
tboctpaTasbl B CTeHKaX COCyOB HM MIpH acelTHyeCcKOM MepHTOHUTe — OHA CHJIbHO 
MOBbIIMaeTCA (Puc. 36, 2); Apa ZHMOTEMMANbHLIX, TaKOMBINIeUHEIX H aBeH- 
THILHAJIbHBIX KJIETOK OKPallHBaloTCdA OUCH HHTCHCHBHO, 3HAYHTeIbHO BOSpacTaeT 
H OKpacKa IMTOMIAa3Mbl SHLAOTeEMMAIbHBIX KJICTOK, MOITOMY KallHJWIAPbI OVeHb 
yYeTKO MapKupylotcs (puc. 32). ONHOBpeMeHHO B OKpyKalOlHX COCYyAb Coe]H- 
HHTCJIbHOTKAHHBIX KJleTKaX KUCMad (hoctbaTa3a BHIABIAeTCA TObKO B AMpax, 
KOTOPble CTAHOBATCA CHJIbHO OKPallleHHBIMM, B IMTOMIasMe (bepMeHT He BBIAB- 
aneTcH. B MesoTeMabHBIX KJIeTKaX AKTUBHOCTh KUCMOLi cpocsaTa3bl TpH 
T€PHTOHHTe MaJiO U3MeHAeTCA, JIMLIb B MATOTHYUeECKH JeIAULUXCA KIeTKaX, Kak 
OTMeYaIOCb HaMM pauHee (°"), aKTHBHOCTb (pepMeHTa CHJIbHO MOBHIUNIAeTCA. 
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Puc. 1. Kucnaa docpatasa B aptepuone 6pro0- 

UIHHbI HB MOMepeyHOMOOCaTOM MbIINeYHOM BO- 

AOKHE OprouHOH cTeHKu KpomuKa. Haky6anna 

cha aE aria sa at HaTpua | aac. 
x 


Puc. 2. Kucaaa cdocatasa ps MbilMeyHBIX BOMOKHaX: a — uHKyOanua 2 Yaca, 6 — unkyOanHA 
4uaca 15 x 10 


Puc. 4. Kucaan pociata3sa 

B MOH MOP HO- ALepHOM 

JleHKOWUTE. VMakyoanua 
4 uaca. 150 x 10 


Puc. 1. Peakuua mpeuunuTaunn B arape. @ — B WeHTpasbHOH JYHKe aHTHCbIsOpoTKa b, B upa- 

BbIX ZYHKax auTuren B B passegenuu | : 2 (cpepxy) H 1:4 (cHu3y); B JeBbIX — aHaOru4Hble 

paspejenua anturena A. 6 —B WeHTpe aHTHCbIBOPOTKa b; cnpasa anturen 6, cena aHTuren 
BaywxKkuero; pa3sBefeHH auTHreHOB Te *Ke, YTO Ha PHC, a 


Zz 
he » A 
ay Oat 


wl 


prepress in ans pve ia) 
i 


7 tat | sen 
1a Ait Se 


ee 


Bobo uHTepec npenctas.in1oT (POpMeHHble SJIEMeHTLI KPOBN, pacnonoxKeH- 
Hble BHYTPH CcocyyoB. B neikOUMTaX BEICOKAH AKTHBHOCTH KHCHOIi cocata3bl 
BBIABAAeCTCA B ApaX — OHH BeCbMa MHTeCHCHBHO OKDPalIHBaloTCA B TeMHO- 
KOpHuHeBbI WBeT (puc. 3 a). B sepnuctEix welikoumTax Kucnas (pocpatTa3a BbI- 
ABNACTCA HE TOJIbKO B Apax, HO M B rpaHyax WUTONMA3sMbl, YTO OCObeHHO 
XOPOWO BHTHO, KOra MeHKOWMT BbIXOAMT M3 COCya M HaXOJMTCA B BYXKeHUH 
B COCAHHUTEbHOK TKaHH (pH. 4). B mevkOUMTax 2KMBOTHBIX HalijleHa He TOMbKO 
Kucsan (2°), HO H IWemouHan docdata-a. buoxumuyeckue ucceqOBaHuA W30JIM- 
POBAHHBIX JICHKOIMTOB KPOBH yevioBeka (1°) Takxxe MOKasasIM He OY€Hb BLICOKY10 


_ aKTHBHOCTh B HUX KHCIOH HM WemOUHOH docdata3s. B MasKax KpoBM H KOCT- 


HOrO Mosra yeloBeKa ('”) HaHOOsbIIaA AKTHBHOCTb KUCMO“ cpoctaTasbl U Apy- 
THX @epMeHTOB OOHapyxKeHa B NOMMMOpHOATepHLIX MeliKOMNTAX, (be pMeHTHI 
JOKAaIH30BaHbl B Ape HW rpanywax WHTOMMIA3MbI. Taky1o Ke JIOKaH3allHio KUC- 


- NOW ocatTasbl MbI OOHapyxXHIM B MeHKOMNTAX KpOWHKa. 


Ilonaraior ((7°) 4 Ap.), ¥TO B NeHKONMTAax KpoBH chocibaTasbl HaxOAATCA Ha 
MNOBEPXHOCTH KJIeTOK, OHH OOPallleHbl CBOMM JJeHCTBHeM B OKPy2KalOllly!o cpely; 
BCaCbIBaHHeM (ocdatas U3 eHKOWHTOB NpoTeKatolleii KpoOBw OOBACHAIOT BBICO- 
Koe COfepxKaHhe UX B CTeEHKAX COCYOB HM B TpOoOMacTHYeCKOM CHHILMTHU Ma- 
ueHTb. Ho mpH HHKyOMpOBaHUM JeiKONMTOB B CbIBOpOTKe 10 MeTOy .X pyuio- 
Ba (*) AKTHBHOCTD KUCOli ocdaTasbl CbIBOPOTOK NOoHuxaeTca (14), uToO He ToLTBe- 
PKaeT BLICKAZAHHO"O MpeANOMOKeHHA O HEMOCPeCTBEHHOM BbIJeJIeHHH KHCIOL 
cbocarasbl JeHkOWUMTaMH. VM3BecTHO, 4TO OHH BbINeIAIOT «eliKOWMTAapHble :aK- 
TOpbIy, KOTOpble aKTHBUPYIOT OKpyxKatoule KeTKH (°). CekpeTOopHy!0 PyHKIHIO 
JeHKOWMTOB cynTaroT (1°) HOpMasIbHOH UX JeATebHOCTHIO. HecoMHeHHO, JeHKO- 
IHTbI ABJIAIOTCA HOCHTeIAMU (octbaTa3s MW Apyrux (epMeHTOB, POJIb KOTOPBLX, 
B TOM 4HCJIe H KUCON tocdaTa3bl, B CEKPETOPHOH JeATeJIbHOCTH KJIETOK ellie He 
viccleqoBana. Bonpoc oO TOM, BbIJeIAIOT JIM JelMKOMMTLI HemocpeyCTBeHHO (bep- 


_M@HTBI HJIH OHH BBINeNAIOT KaKHe-TO [pyre BelllecTBa, KOTOPble AKTHBUPYyIoT 


OKpyXarolllMe KJleTKH HW TKAHH, —9TOT BONpOc TpeOyeT aI bHeEHMIMX ACcIeMOBaHHH. 

B 9pHTpowuTaxX KPOJIMKOB Mbl He OGHApyxKHIH KUcMOH cocdatasbl. Kak 
BUJIHO Ha pH. 36, IPHTPOMUTHI B KanHJApe He OONaaioT tocaTa3sHOH aKTHB- 
HOCTbIO; HX KOHTYPbl BHAHbI OaroyapsA ApyroMy MoKka3zaTeJ1O MpeOMJeHHA; 
axe pW JIuTebHOK HHKYOalHH MaTepHasia He yaeTCA MOJYUYHTb XOTHA Obl 
ca60H OKpacKH 9puTpounToB. BuoxumMuyecKHe HCCIeOBaHHA SPHTPOWMTOB 
KpOJIMKa MOKa3aJIH OTCYTCTBHe B HUX Takxe Jpyrux docdaras (1). On He 06- 


“Hapy2KeHbl HW BIPHTPOUHNTaXx yemoBeka. MccueqyA pasMuHble (epMeHThI B Ma3- 


Kax MepHdepHuecKol KpOBM H KOCTHOFO MO3ra YeOBeKa H pAa MJIEKOMMTAIO- 
IHX KHBOTHbIX, TakeyTH (*’) pulled K BbIBOLY, YTO 3peJble 9PHIPOUNThI HE 
cOJepKaT HUKaKkHX depMenToB. TakwHM o6pa30M, WHTOXHMMYeCKHe HM OHOXHMH- 
yecKHe HCCeJOBaHHA MOKAa3bIBalOT OTCYTCTBHe (epMeHTOB B Oe3bAJepHbIX SpH- 
TPOWHTAaX, UTO IIPHHATO CBASLIBATb C TEM, UTO He MeHee 80% cyxoro Beca SPHTpO- 
IMTOB MIpHXOLMTCA Ha MeTaOO/IMyeCKH MHepTHHIN remormoOuH. OAHako B Aep- 
HbIX SPHTpOUNTax UTM cocdatasbl OOHapyxeubi (*). Ilo-BuyquMomy, yrTpata 
KJeTKOH Apa, a CleqOBaTeIbHO, H AfpbluuKa — 9TOH HavOosee aKTHBHOH ee 
yacTu ((°) H ap.),— HOHMxKaeT AKTHBHOCTD KJeTKU. UccneqoBanua cochata3 
B KJI@TKaX pa3JIHYHbIX TKaHel NOKASbIBaIOT, UTO OHH JOKaJIM3y!OTCA B OCHOBHOM 
B Ajipe H OcoGeHHO B AppiuiKe ((°, °) HAp.). Bbicokat akKTHBHOCTh M 4pesBblual- 
HO ObICTpad peaKI[HA A pblKa Ha pasJIMUHble BO3JeHCTBHA HaGJOJaloTCA He 
TOMbKO Ha (PHKCHpOBaHHIX IpemapaTax, HO UH B XUBOH KJeTKe (°). OcodeHHO 
ObICTPO MPOHCXOAAT U3MeHEHHA B MKUBOH KJleTKe pu ee 3amMOpaxkuBaHHH. Kak 
noka3aiu BekctepH u DuresprapAt (7), B AJepHbIX SPUTPOMMTAaX POTyOA pH 3a- 
MopaxKMBaHHH M OTTAMBaHHH HaOwOfaeTCA «B3pblBOOOpasHbiiy pacnay ATO, 
NPOWCXOAAUH B TeyeHHe HECKOJIbKUX MMHYT. TlosToMy MeTOJbI OOpadsoTKH, 
HallpWMep pe3Ka Ha 3aMOpaxXMBalollleM MHKPOTOMe HeHKCHpOBaHHOrO MaTe- 
pala, MOryT 3HaYHTebHO H3MCHHTS MOKAaIM3allH10 (pPepMeHTOB BHYTPH KJeTKH, 
\CMOCOOCTBOBATH UX LuPpy3HH U3 Apa B MMTOMMA3MY, a BOSMOXKHO HU U3 KJIeTKH, 
Hamie uccneqoBaHve, mpoOBeyeHHOe Ha TOTAIbHDIX MpemapaTax, oOeciieuH- 
‘BaroulHX MHHUMaJIbHYIO MOTepio (pepMeHTOB, MOKa3bIBaeT, UTO AKTHBHOCTh KHC- 
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noi cbocaTasbl B pa3sJIMYHbIX CTpykKTypaX He OMHaKOBa, pasiM4Ha TakxKe H 
cKopocTb BbIABJeHHA HX. Ilo MHeHuIO Lannoan (14), yuacTKH c 60u1ee BbICOKOH 
AKTHBHOCTbIO (poctpaTa3 BLIABJIAIOTCA paHblle Wpyrux. Kpome Toro, Nouararor 
(18), uroO KOpOTKHe CpOKH HHKYOALMH WaloT OoNee YeTKYIO KapTHHy MOKaMH3 alu 
(boctpara3. YuHTbIBAA CKOPOCTb BHIABJIeHHA (hepMeHTa H HHT€HCMBHOCTb OKpac- 
KH, ClelyeT Mpu3HaTb, YTO HaHOOMbUel AKTMBHOCTbIO KHCON PocdatTa sbi 06- 
aaioT MonepeyHonoocaTble MbILMeuHble BOMOKHA HW CTCHKH KallWJIApOB, MeuJI- 
KUX apTepHil H BeH, a TakKxXKe MeHKOMMTH. BsickasblBaemoe pxAOM UCCIeLOBaTe- 
Jieli MpeqmomowKeHve, YTO PoctaTasbl MOMHOCTHIO OTCYTCTBYIOT B AApe UH OKAaIH- 
3YIOTCA TOMbKO B MpOTOMMa3Me KeTOK, He MOATBEpKAaeTCA HallHM UCCJeAOBa- 
HuemM, Mbt oOHapy2KHJIM Ha OJHOM HM TOM xe MpemapaTe HeOMMHAaKOBYy10 AKTHB- ~ 
HOCTb KUCOl (poctaTasbl H pasAMUHyIo WOKaIM3alMio ee B KeTKax. B To Bpema 
KaK B 6OJIbUIHHCTBe KI@TOK OpIOUIHHbl WHTOMIA3Ma He OKpallMBaeTcA, B Mone- 
PeYHOMOMOCATHIX MBIMeYHbIX BOMOKHAX KHCad tocpaTasa BbIABJIAeTCA MarKe 
paHbie, 4YeM B AMpax. 

M3MeHeHie yYCJIOBHi, HaNpHMep pa3sBuTHe BOCMAaIHTebHOrO Mpoiwecca, PpoOcT 
KJIeTOK B KYJIbTYpe, MO?KeT H3MCHHTb AKTHBHOCTH (pepMeHTOB B HEKOTOPbIX KJIeT- 
Kax. TakuM o6pa30M, dyHKWHH KeTOK, 9TAIbl UX KH3HEHHBIX ILMKJIOB, yCJO- 
BUA, B KOTOPbIX OHH pa3BHBaloTCA, Opeye AIOT AKTHBHOCTb KUCMOH tocaTa3bl 
H OKAaJIM3allHio ee B KJIeTKaX HM TKAHAX. 
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BHOXHMH A 


M. Tl. ABHY 


M3MEHEHHE SH-rPYNN B TKAHAX MOBPE)KAEHHOrO 
MHOKAPJIA KPbIC 


(II pedcmasaexHo axademuxom A. H. Baxyaesoim 23 III 1961 ) 


B Hallux mpegbiyyuyHx onpitax (1) Opin OOHapyxKeHbl OHOXHMMYeCKHe CABH- 
I'M B MpOleccax OeKOBOrO OOMeHA CepACUHOM MbBIIIIbI KPLICbI pH ee [HaTepMo- 
KOary AWMOHHOM MOBpexkeHHu — yBeJIMueHHe CKOPOCTH aBTOJIHTHYeCKUX Ipo- 
ileCCOB H H3MeHeHHe UNTeCHCHBHOCTH BKJIOYCHHA Me€YeCHbIX AMHHOKHCJOT B 6e/IKH 
MHOKapjla. Baegenve 2KMBOTHBIM FHAPOMM3aTOB CepeuHOM MbIMIMbI, CTHMYJIH- 
PY!OUMX BOCCTAHOBJeHHe NOBpexkJeHHOrO MHOKapjla, He BbISbIBaJIO 3aMeTHBIX 
H3MeCHeHHH B aBTOJIMTHYeCKOMH AKTHBHOCTH TKaHeH Cepia, HO yCHMHBaO mpo- 
HeCC BKJIIOURHHA MeyeHbIX AMHHOKHCJIOT B OesIKH MHOKapya. 

YUNTbIBAA OONbIICe 3HAaYeHHe B Mpoleccax OOMeHAa BelllecTB peaKTHBHbIX 
rpylm OesKa, HW B YaCTHOCTH CyJb(rHAPHbHbIX, MOMKHO GbIIO ORKULATb, ATO 
HapyuleHHe OeIKOBOrO OOMeHa, HMelolllee MecTO B TOBpexKeHHOM MHOKapjze, 
CBA34HO C M3MeHeHHeM COsepKaHWA ITHX Ppylin OewKa B TKAHAX CepweuHOH 
MbILLIILbI. 

CyllecTBeHHad pOulb CybruApHAbHbIX Ppyiill OCBelleHa B MHOPOUHCJIeHHBIX 
HccmeqOBaHHAX. SHayenue SH-rpynn WA KaTamWTHyecKOH aKTHBHOCTH MHOrHX 
cdbepMeHTOB, HX y4uaCcTHe B CTPyKTYPHbIX MpeBpallleHHAX PYHKWHOHAJIbHBIX Oew- 
KOB (MHO3HH, aKTHH), B COKpaTHTeJIbHOM aKTe MH HEPBHOH peryAAWMH MycKyJia- 
TYPbl MOKa3aHbI B pAye padoT (2-°). B cBa3H C BaxKHOH pObIO Cy bruypub- 
HbIX PpyH B. OHOXHMHYeCK HX, H OHOMOPHYeCKHX IIpOleccax, B YaCTHOCTH B Cepeu- 
HOW MbIllle, WpeycTaBsAeT MHTepec BbIACHHTb, KaK OTParKaeTCA Ha COsepxKa- 
HMM 9THX peaKTHBHbIX rpyii GeKoB NOBpexeHHe MHOKapsla UM ero Mocsesyroulee 
BOCCTAHOBJeHHe OJ, BHAHHeEM TFUpOM3aTos. 

B nacToslel pa6oTte mpoBeyeHo u3yyeHHe JMHaMHKH u3MeHeHHH SH-rpynn 
TKaHeH MMOKapya IIpu ero MOBpexeHuH H Mp CTHMyJIAMMM pereHepallMi No- 
BpexKNeHHOrO MHOKapya FupoM3saTaMu cepfeuHOH MBILLIIBI. 

MeTogu x a. Onbirbl npoBoquauch Ha GevIbIX Kpbicax BecoM 220 — 270r. 
QeKTpOsMaTepMOKOAaryAWHA CepeyHOH MbILIIIbI, a TakxKe MpHroroBjeHve 
PHUpOMM3aTOB M OOpasoTKa MMM XHBOTHBIX MPOBOAMAMCbh MO ONMCaHHOH MeTO- 
auKe (%). 

laa KonvuecTBenHoro OnpegeteHia SH-rpynm mpHMeHsasica MeToy ammepo- 
MeTpH¥ecKOrO THTPOBAHHA, MpeqoweHHBI Konprrocom u Tappucom (’, 2): 
BosMoKHOCTh HCHOb30BaHHA STOFO MeTOJa WIA Onpegemenua SH-rpymi B 
roMoreHaTax TKaHeli 6biia noKa3aHa K. B. Capuu, B. A. Akopaespi, 1O. M. 
Topuuuckun u yp. (°, 1°). Hapecka cepresHoit mpmubt 50 — 100 mr pactupaacb 
3 CTeKJIAHHOM romorenu3atTope THIa Ilorepa B | Mi OHMANCTHAAAPOBAHHOM BOP! 
IIpH MOCTOAHHOM Ox1axKJeHHH EAOM. Tomyyenuplii romorenaT pasOaBaasca Ta- 
KMM O6pa3om, 4TO B | MJ ero COepxKaJIOCb 25 mr TKaHH. TuTpoBanue | MJ roMo- 
‘renata mpoBogusoce pactsopom 0,0005 M HgCle B peakItMoHHOM cocyje, Co- 
‘Jlepxkantem 25 Ma tbu3MomorvyecKkoro pacTBopa. 
| BpIO TakxKe IIpoBeeHO apreHOMeTpHyecKoOe THTPOBaHMe SH-rpynni c Hci - 

_ 30BaHveM ammuaunoro Oydepa (0,01 M NHsOH u 0,08 M NHsNOs). YctaHopKa 
yaa THTpoBanua SH-rpynn B OCHOBHOM He OTIMYaaCb OT OMMCAHHOH B pasote 
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Koaptroja uv Tappuca. Jaa nokasaHHi CHJIbI TOKa UCMO/b30Ba/ICA MAKpoaM- 
mlepMetp Tuna M-91, uMelollMit YYBCTBHTeJIbHOCTb lOsf an Wa gle 

Komyectso He6emKoBbix SH-rpynm B TKaHAX MHOKapjla ONpesedAMOCh M0c- 
yle ocaxKJeHHA GeKOB B roMorenate 2,5% cy AbpOcaMHUMIOBOH KUCAOTOH M M0- 
cieqyioulel HeliTpamusayuell HayocayqOuHOM AKUKOCTH OukapOoHaToM HaT- 
pux (#4). Bce pacTBopbl MpHroToBANUCh Ha OUAUCTHJIJIMpOBaHHOW Bose. 

Viccnemopaocb cojepKaHve cybirHApWbHbIX py B TKaHAX Ouara T0- 
BP@KIeHUA CepseuHO! MbIMIbI, a TaKwKe B TKAHAX MMOKAapjla, OTMaeHHbIX OT 
Hero. B KayecTBe KOHTPOJIA Opal Te xe OTJeMbI CepeYHOH MBILINbI HEOMepH- 
POBaHHbIX KpbIC. | 

Jlac Toro yTOObI BLIACHHTb ONOMOrHyeCcKHH pasOpoc BeMMUHH, XApaKTepUsylo- . | 
ULM =cogepxanue SH-rpynn, lpesBapuTebHO HcCeAOBaNOCb KOMMYECTBO 
SH-rpynm B pasMUHbIX yyacTKax cepAla M B TKaHAX MHOKapfa Kpbic pasHoro 
Bo3pacTa. 

TIpu pacuere SH-rpynn ucxoquau uz toro, yro 1 Moab HgCle, a TaKkxe 
1 monb AgNOs cBa3bipaet 1 Moun SH-rpynl MOHOTHOJIOBBIX COeqMHeHHH. 

Pe3syubTaTb. B Hawiwx oOmbirax MeTOJOM MepKypMMeTpHueckoro, a 
TakKKe APreHTOMeTPHYeCKOFO THTPOBAHUA ONO HaHeHO, TO OOULee KOAMYECTBO 
CYIbrHApHAbHBIX py B TKaHAX HeMOBpexKJeHHOrO MHOKapfa KoueOseTcaA 
B Wpegenax 0,92 — 1,02 pmon. ua 100 mr TKaHH M B CpeqHeM COCTaBJAeT 
0,97 wMou. STH pe3yJIbTAaTbI CoBNMayaioT c WaHHbIMM BatayapsBa (™), usyuaB- 
mero coyepxKanve SH-rpynn B cepeuHol Mbiule OeJIbIX Kpbic, MeTOAOM apreH- 
TOMeTpHyecKOroO THTpOBaHHA B Oydepe-Tpuc. 

KounuectBo HeOesKOBLIX SH-rpynn, o6HapyxeHHOe HAaMH B MMOKapye He- 
ONepHpOBaHHbIX XKHBOTHEIX, cocTaBseT 0,14 wMow. Ha 100 Mr cbIpOK TKaHH. 

He 6bi10 BbINBJIeHO KaKHX-IHOO pa3HuHi B COJepxKaHHH CyJbrvsApHb- 
HbIX Ipylll B pa3HbIX yyacTKax cepAla, a Take pH H3syyeHHu SH-rpymn 
B TKaHAX MHOKapjla Kpbic pa3HOro BOspacta (B MHKpoMmouax Ha 100 Mr cbIpor 
TKaHH): 

40 r 130 — 140 r 250 r 350 — 380 r 


iO? 4,0 1,0 0,92 
A AC, 102 0,92 0,98 
0,92 0 £50 1,04 
0,94 0) 0,96 0,94 


KosmuecTBeHHoe Onpefzenenve SH-rpynn m0ka3as0, uTO B pe3ysbTaTe SJIeKT- 
pouWaTepMOKOaryJAWHOHHOPO MOBpexeHHA MHOKapya MpOWCXOAMT 3Ha4dHTeJb- 
Hoe CHMwKeHHe SH-rpynm B TKaHAX Oyara NOBpexKJeHHA WH He HaGmOMaeTCH cy- 
IeCTBEHHBIX H3MeHeHHH B yuacTKax cepflla, OTAaIeHHbIX OT Hero (Ta6u. 1). 


Ta6anua 1 
Coyepxanne SH-rpynn B TKaHaX MMoKapfa Kpbic Tip ero NOBpexjJeHHH 


iS K SH- , s 
5 RP idher Anon Teant le S Pea neE enn 2 
° [o) 
g 6es o6pa6 6pa6orKoli s 2 
5 ee on so Abs ngaees one gs REDO one ees 
= i. KOHTPOJIb s = | KOHTPOJIb 
3s a 6 a 6 GE a 6 a | 6 
1 | 0,94] 0,98 | 0,75 | 0,97 | 4,0 10 | 0,70 | 0,96 | 0,63 | 1,0 0,98 
0,95 | 0,92 | 0,75 | 0.92 | 4202 0,68 | 0,94 | 0,82 | 1,011 1,04 
0,78 0,96 0,98 1,0 0,72 | 0.97 | 0,68 | 0,96} 0,92 
390 | 0,46 | 0,92 | 0,80 | 0,92] 41,02 
5. |.0,85 | 4,0 | 0,861 4,0 | -4,0 0,50 | 0,98 | 0-80 | 0.92. | 0.92 
1,02 | 0,99 | 0:72 | 0798 | 0'92 0,96 '|.0,90 1" an nee 
0,98 0,94 Cpennee 
0,04 0,97 


TipumMeuauna. 1. Kaxnaa 
1 Delt WH@pa ABNAeTCA pesybTatomM o6paboTKH 3 c sx 
TKAHAX OYara NOBpexAeHHA, 6 — B OTMaNeHHbIX TKAHAX. 2 pe pe ES 
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B nepsble 5 jneli nocae Onepall\MH CHWKeHHe YPOBHA CyJIbrvApwAbHbIX Ppynn 
B TKAHAX OYara NOBPeA CHUA HEOMMHAKOBO MH BapbpyioT, MO-BHMMOMYy, B 3a- 
BHCMMOCTH OT HH]MBHJlyaJIbHbIX OCOOCHHOCTeli 2KMBOTHBIX. OmHako na 10 JI@Hb. 
mocde MOBPeANCHHA YMeHbIleHHe KomMyecTBa SH-rpynn (B cpenHem Ha 28% 
TO CpaBHEHHIO C KOHTPOJIeM) HOCHT YeTKO BbIPaxKeHHbIli XapakTep y Bcex KpBIc. 
Peskoe cummxKeHve SH-rpynn (B cpemHem Ha 52,6% menbite HOPMbI) OTMegaeTcA 
Ha 30 JeHb Mocule onepauu y Kpbic, He OOpaboTaHHBIx THApoOmM3aTamu. 

Y KMBOTHBIX, OOpa6oTaHHbIx ruyqporMsaTamu cepeyHOH MbBIILIIbI, TakxKe 
HaOOMaeTCA CHWKEHMe YPOBHA Cy bru pHAbHbIX rpyll B TKaHAX MOBpex]eH- 
HOrO yuacTKa. OqHako Ha 30 yeHb Mocne onepamHu KoMUeCTBO SH-rpynn 
B MOBpe@*KMeHHbIX TKAHAX Y TAKMX KPbIC BbILMe, YEM Y 2KHBOTHBIX, He OOpaborTau- 
HBIX THAPONM3aTaMu, Hu TObKO Ha 14,7% HwKe, eM B KOHTPOJIbHOH CepHH. 

YMeHbileHHe KOJIMYeCTBA CYbPrUAPHAbHIX FPyIIl, BO3MOXKHO, CcBA3aHO 
C H3MeHeHHeM OeKOBOrO CocTaBa B TKaHAX OUara MoBpexgeHua. Ilo qanHbM 
Hallie Ja0opatopuu ("), y KpbIc C NORpexeHHDIM MHOKapJOM H He oOpadoTan- 
HbIX THAPOMH3aTaMu, Ha 30 JeHb Mocde onepalluH B OYare MOBperxkJenua OOpa- 
3yeTcaA pyOell, COCTOSIMMH TiaBHbIM O6pa30M H3 KOMWareHOBbIX BOMOKOH. Or- 
CyTCTBHe B KOJJareHe IMCTeHHa MOXKeT ABJATLCA MpHYMHOH CHYKEHHA KOMH- 
uectBa SH-rpymn B ouare noppexkgeHua. Y xuBOTHBIX, OOpaOoTaHHBIX ruy- 
PpOMM3aTaMH, B OYAre NOBPeKAeHUA B STOT MepwoO NpHcyTcTByeT perenepH- 
poOBaBlavA MbillieyHad TKaHb H pyOell MeHee pa3BHT. 

KoauyectBenuble CBHI B Cojepxanun SH-rpynn TKaneli MuoKapga o6yc- 
JIOBJI€HbI H3MCHEHHAMH, TlaBHbIM OOpas0M B cosepxKannH SH-rpynn Genkos, 
Tak Kak HeOeJIKOBbIe CYIbPrvApPHJIbHble TPyNMb!l, MO HallIMM JaHHBIM, cocTaB- 
- AAIOT TOMbKO 14,4% oOGulero KomMYecTBa. MoxkHO mpesnouaratb, YTO CHH>KeHHE 
ypopus SH-rpynn B ovare NoppexfeHua BefleT K HapYWIeHHIO OOMeHHBIX Npo- 
TeccOB HW OTPHLaTeJIbHO BJIMAeT Ha HEPBHY!O peryJIALHIO MU COKPaTHTeMbHYy!O CMO- 
‘COOHOCTb CepfedHOH MbILUIEI. 

Brrpogu. 1. Merofom mepkypumetpHyueckoro TuTpoBanua SH-rpynn 
HalfeHOo, 4TO IPH XIeKTpoOAuaTepMOKOAaryJAWHOHHOM NMOBpexXJeHHu CepeuHOH 
MBIWIMbI IpOHCXOAUT CHW2KEHHE CYJIbruApHJIbHbIX Tpynl OeKOB TKaHeli B O4a- 
Te noppexkKjeHnua Ha 10 u 30 feHb nocule onepallun. : 

2. Konuyectso SH-rpyni B noBpexkfeHHOM yyacTKe MHOKapya Ha 30 JeHb 
nocsle onepallun y Kpbic, OOpaOoTaHHbIX FHApOM3aTaMH CepeYHOH MBbIILLHI, 
BbIlle, YeM Y 2KHBOTHLIX, He OOpaOoTaHHbIX FuApoM3aTaMH. 

3. He o6HapyXeHO KOJIMYeCTBEHHBIX H3Me€HCHHH CYJIbPruApPHJbHBIX py 
B TKAaHAX MHOKapja, OTJaJIeHHbIX OT OYara NOBpexkKAeHHA,. 


Tlocrynuao 


OpooruH *KHBOTHBIX 
MucrutytT moppon ae aro 


um. A. H. Cepepnosa 
Axkagemun Hayx CCCP 
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Jlokaangn Axkayemun nayk CCCP 
1961. Tom 139, Ns 6 


AHATOMH fA PACTEHHH 


H. H. MOMOB 


HEKOTOPbIE HOBbIE JAHHbIE OB AHATOMHMYECKOM 
HM MOP®OJIOTHYECKON CTPYKTYPE JIMCTA KYKYPY3bI 


(Tpedcmaeneno axademuxom B. H. Cyxayesoim I1 V 1961) 


HspecTHo, 4¥TO JMCT KyKYypy3bl COCTOHT M3 JJMHHOTO WHAMHApHyecKoro 
BJlaradHila (vagina), OXBaTbIBalolllero cTeOeb, H AHcTOBOH MmacTHHKu. Ha 
rpaHhlle MexK]ly JIMCTOBOH MacTHHKOM HM BJlaraJIMUleM JIMCTa HMeeTCA Tak Ha- 
3bIBaeMbIM A3bIUOK (ligula) B Buse HeGO/bIOrO BEIPOCcTa, MopdoulorHyecku CcBs- 


Puc. 1. J[ndepennmpornannas TKaHb BularaH- Pye, 2. 3o0na TuppepenwHawnA AuCTOBOT 


ila H YaCTb Me€pHCTeMBI, pacnonoKeHHOLi 
HHOH Ha rpa-  mniacTHHKH A 
| r , 4aCTb MePHCTeMbI, paciov10- 
HUME BularaHula HW MMCTOBOH MaCTHHKH. gq — *KCHHOH Ha rpannye jacronouel racer ee 
MepucTema, 6 — TKaHb Baaranuua MH BJlarauilla. a@— Mepuctema, 6 — 30Ha 


Audep ennvannn 


3a 
a ete tetas Kpaem BJlaraJuula Aucta u pacioO*wKeHHoro Noy yIJIOM IO 
JIMCTOBOH IacTHHKe. Benuunna A3SbIUKa, ero copa, a TakKxKe 


(474 


——oe 


| Moponoruueckaa npupoga s3buKa He ycTaHoBueHa. Hekotopple aBToppl 

_ (*) paccmaTpuBaiT ero Kak Ba IpMaMcTHHKa. pyrne (?) cuntatot, uTO A3bIN0K 

_ PopMHpyerTca, c OAHOH CTOPOHI, U3 BHeIIHHX COeB KeTOK MacTHHKU JMCcTA, 
a Cc Apyrou — u3 BHYTPeHHUX CMOeB KNeTOK BuJlaraJuula. 

Buouloruueckasit Ke pOlb A3bIUKA, NO MHEHHIO OTAeAbHbIX aBTOpoB (3, *), 
3akIO4aeTCA B TOM, 4TO OH IIPeNATCTByeT IpOHHKHOBCHHIO BHYTPb Baramulla 
cTeKalollei 10 AMCTbAM QO*KJeBO BOA, IpeoXpanAA pactyllee Mexkoy3uHe 
OT H3ObITOUHOH BAaKHOCTH H OT 3apaxKeHua cnopa- 

MH rpHOkos u Oaktepuk. T. M. oOppmun yxas3pi- 

BaeT (”), UTO BePXHHe KMeTKH ABbIUKA (KJeTKH-lepu- | 
‘CKOIbI) MOJ, BLMAHHeM AHEBHOLO CBeTAa BLIPAOATHIBAIOT | 
(PH3HOJIOPHueCKH AKTHBHbIe BelllecTBa, OCTaHaBJIHBa- 1 ; 
JoulMe pocT BJlaramulla, Ha “eM HW 3aKaHuMBaeTCcA 
pOpMMpoBaHHe ucTKa. YcTaHoBseHo tTakxe (°,°), 
TO JIMCTbA 31aKOB OOMaaloT HHTepKaIAPHbIM poc- | 

‘TOM, KOTOPbI MpOHCXOAUT 3a cueT 30HbI MepucTe- 
MaTHY¥eCKOH TKaHH, HaXxOAlleHcaA B 6a3aIbHOl ua- f 
CTH JCcTAa. 

Wsyyaa anaTomuyeckoe 4 MmoptoulorMmuecKoe 
‘cTpoeHHe smHcTa KyKypy3bl (Zea Mays L. copt Crep- 
JIMHT), Mbl CMOrIH YCTaHOBHTb ellie OHY 30HY MepH- 
‘CTEMATHYeCCKOH TKAHH, HaXOQALylocd Ha IpaHulle 
Mex]Y BJlarasHIeM UM JIMCTOBOH MacTHHKO Moy 
‘A3BIUKOM. HyxKe STO 30HbI pacnouloxKena BIOIHe 

 Auddepenunpopannas TKanb Blaramuuta (puc. |). 
Boe emeyeT 30Ha pocta u AudpepenuMatun Ke- pyc 3. Cxema pacnono- 
‘TOK JIMCTOBOH I[lIaCTHHKH, MOCTeMeHHO MepexoyAulaa *KCHHA MePHCTeMbI Ha rpa- 
B MOCTOAHHbI€ TKAHH 3TOM YaCTH HCTa (puc. 2). Hane BlaraiMula HM JMC- 

MepuctTemaTuyeckant TKaHb, HaXxOfAllasica nop em ae 
‘ASBIUKOM, He OTMMYAeTCA MO POpMe UM pasMepam K.Ie- wk surae, Me Wee rare 
TOK OT MepHCTeMbI Oa3aJIbHOH YaCTH Baramulla JIM- nulacrHika 
Ta. OHAKO pacnoulox*KenHe ee COBeEPIIeHHO HHOe: B 
OTJH4He OT MepuCTeMbI HHKHeH YaACTH BJlaraulla MepuHcTeMa MOA sA3bINKOM 
pacnOJlaraeTcA 0J| OCTpbIM yrIOM K KpaAdM JIHMCTOBOH TwWacTHHKU (puc. 3), 
clekyA MO Fpanulle AucTOBOrO BJlaramuula. TakuM o6pa30m, pocT aucTa Ky- 
KYPY3bI MOMKHO CUNTATh [BAK bl HHTEPKAAPHBIM. } 

Mepuctema nog A3bIUKOM, BEPOATHO, CLYKUT JIA MabHelilero HapacTaHuA 
JIMCTOBOH NIaCTHHKH B TOT MepHog, Kora BepXHAA YaCTb BMaramMlla yxKe csop- 
MUpOBaslacb H COCTOHT M3 NOCTOAHHBIX TKaHeH. C OKOHYAHMeM pocTa AHCTOBOH 
MwlaCTHHKH WcuesHeT M MepHcTema. Kocoe pacnosox%keHve MepHCTeMbI, HeCOM- 
HeHHO, CBA3aHO C OGecIieyeHHeM MeXaHHYeCKOH MpOUHOCTH JIMCTa Ha panne 
Baramulla UW JMCTOBOM MaCTHHKH. OTA NpOYHOCTh WocTHraeTcA 3a CYeT TOTO, 
4TO y OCHOBAaHHA JIMCTOBOH MlaCTHHKH (Ha JIMHHH, YCOBHO TIpoBeXeHHOH Nonepek 
JIMCTa) OKa3bIBaeTCH He TOJIbKO MepHCTeMaTHYeCKaA TKaHb, HO M MOCTOAHHAA 

| TKaHb, KOTOpad OONaqaeT ropa3qo Sombie MexaHH4ecKoli MpouHOcThIO (PHC. 3). 
ro mpeqoTBpaliiaer leperuOaHue JHcTa B MoMepeyHoOM HampaBuieHuHn. C Hapyx- 
HOM CTOPOHI AMcTa aHHas| MepHCTeMaTHYeCKaA TKaHb IpMKpbIBAeTCA HWKECH- 
AlluM WucToM. CBoOofHoe MouloxKenve BepXHeli YacTH ABbIUKA OOeCIIeuMBaeT 
OecnpenATCTBeHHbIi POCT OCHOBaHHA JIMCTOBOH MIaCTHHKM. CaM Ke A3bIYOK 
y KYKypy3bl HOCHT XapakTep MpHcCMOcoOMeHUA AIA 3al\MTbI MepHCTeMBI. 


Mt” i Tocrynuso 
Ka3aHcKHit ~rocyapcTBeHHbIlt 
negaroruueckuii HHCTHTYT 10 V 1961 
| WMUTHPOBAHHAA ee J i Ce 
DipAweAvemendpos, M. 9. KupnuinakK.os, .B. ApTwomen ko, 

" omucaTesbHOti tora pBICcIIHx pacTenuit, JIucr. Wan. AH CCCP, 1956. *T.M. Lo 6 p si- 
HHH, JAH, 130, Ne 1, 223 (1960), * P. 10. PoxesBuu, Sante Me—= jk, wots 
4B Iltrexxep, Jlyrosne snaxu, M.—JI., 1931. °B. T. AaekcanaAp os, 
Anatomusa pacrenuft, M., 1952. °®U.T. CepeOpak os, Mopdonorusa BereTaTHBHbIX Op- 
TaHOB BBICIHX- pactenuii, M., 1952. 


| 
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Jlokzayp AkayleMum HaykK CGGE 
1961. Tom 139, Ne 6 


PH3HOJIOTH A PACTEHHH 


®. Jl. CKA3KHH u WO. H. ®EXOPOBA 


BJIMAHWHE WH3BbITOUHOLO YBJIAKKHEHHA NOUBbI HW ASOTA 
HA HEKOTOPbIE ®H3HOJIOTHYECKHE MPOMECCbI 
WH YPOKAH AUMEHS B CBA3H C ETO CTAQHHHbIM PA3BUTHEM 


(IIpedcmaeaeno axademuxom A. JI. Kypcanosom 25 IV 1961) 


Vis6pirounoe yBslaxKHeHHe MOUBbI B palOHaX C MepHOAHYeCKUM NepeyBulax- 
HeHHeM e€ CHMKaeT yporwal pacteHnl. M3yyenuto sTorO BOMpoca yes AOC 
HegocTaTouHoe BHuMaHHe. JleHcTBHe MHHepaJIbHbIX 9JIEMeCHTOB, B UaCTHOCTH 
a30Ta, KaK (pakTopa, MOBbIWarolero YCTOMYMBOCTb pacTeHHH K H3ObITOUHOMY 
YBa@KHEHHIO IHOUBbI, MOUTH He H3y4eHo (’). 

Ilemb Halle paOoTbI — u3y4NTb JelicTBue a30THOFO NMHTAHHA Ha AYMeHb Bu- 
Hep IPH H3O6bITOUHOM yBJlax%KHeHHH MOUBbI B Npollecce ero cTagquHHOrO pa3sBH- 
THA. 3a CTaMH pasBHTHA MPHHUMAJINCh CileqyIOlWlve 2TAMbl OHTOTeHe3a: OT OO- 
pa30BaHHA KOJIOCKOBBIX BaJIMKOB JO OOpa30BaHHA TbISHHOWHBIX OyrOpKOB (cBe- 
TOBA CTaHA), OT THIYHHOUHBIX OyropKoB JO TeTpayl (TpeTbA cTaquA 0 
H.A. Hosukosy u Canernuy), oT oOpas0BaHua TeTpay H AO Npollecca ONMOAOTBO- 
peHHA BKJNOUMTeIbHO (YeTBepTad cTaqua). MccnenoBamucb HeKOTOpbie tbu3Ho- 
JIOPHYECKHE IpOWecchl (POCT, BOJHEIi peyKUM, [bIXaHve), a TaK%Ke KU3HECTIOCOO- 
HOCTb IIbWIbIbl UH CTPyKTypa ypooxag. 

BereTalHOHHble OMBIThI IPpOBOAHIHCh B TeyeHHe AByX set (1959—1960 rr,). 
B moupy BHOCH/acb OHa HOpMa cMecH Teabpureda, KpoMe KOTOpoH Mepes Ha- 
YaJIOM CTAMH y ONbITHBIX paCTeHHH M10 CepHAM Ob JONOMHUTebHO BHeCeH a30T 
(2 Hopmbl cMecu Teappuresa). M36nrrounaa BalaxKHOcTb nouBb 120% oT nowmHOl 
e€ BJaPOeCMKOCTH JaBaJlaCb paCTeHHAM MO CTaHAM pasBuTua. KOHTpOsbHbIe pac- 
TeHUA BbIPaWHBaJIHCb BeCb MepHON BereTaluu pH BJaKHOcTH MouBHI 70 uv 120%. 

OnbITb! NOKa3aJIM, YTO 3aTOTMeHHe 3aMeAeT pocT pacTeHuii. OcobeHHO 3Ha- 
YHTeJIbHOe OTCTABaHHe B POCTe NPOHS3OWIWIO Ip 3aTOMMeHHH B TeYeHHe BCero 
llepHofa BereTaluu M Ha TpeTbeli cTayuu pasBuTua. BHecenve J0OaBOUHIX HOPM 
a30Ta HECKOJIbKO CrlaguJlo OTPHUAaTebHOe TeHCTBHe 3aTOIMJeHHA. 

SaTONJeHHble paCTeHHA OTCTAMH B pa3BHTHH OT KOHTPOAbHbIX Ha 1O—15 quell. 
Buecenve Ke a30THbIX yOOpeHuli 3HauHTebHO YCKOpHAO pasBHTHe (B CBeTO- 
Bylo — Ha 8 AuHeli, a B TpeTbIO — Ha 7 quell). 

HanOosbiiee cHmKeHHe ypoxKaa NO riaBHOMy CTeO/10 UMeO MecTO Tipu 3a- 
TONJ€HHH B CBeETOBYIO, B TpeTbiO CTaquM pasBHTHA M Bech Mepwog BereTalluu 
(ra61. 1). B yByx nocneqHux cy4yaax ypoxali mpakTuuecku He Obi novlyueH. 
SaTomseHe B YeTBEPTy!O CTAMIO CHU3HO ypoxXali He TaK 3HaUHTeMbHO, Kak B 
ipegbizyuiMe. Buecenve a30Ta lepey cTaquaAMM yBeTHunIO ypoxali pacTeHuii. 
B cBeToBolt cTaquu 2TO yBe/MYeHHe MpOU3OUWIO 3a CUeT HOBBIIIeHHA TIpOQYKTHB- 
HOCTH KYIMeCHUA, a B YeTBePTOH — 3a CY¥eT KOJIHYeCTBa 3epeH H HX aOcOsOTHOTO 
Beca. Buecenne a30Ta Nepel TpeTbeH cTafveli He YHHYTOKUIO HeOMaronpuaAr- 
HOrO JeHCTBHUA 3aTOMJeHHA. 

IIponent *KUSHECHOCOOHOH MbWIbUbI (TaGI. 2) CHMKaeTCA Np 3aTOMMeHUH 
B TaKOH 2Ke NOCJefOBaTeMbHOCTH, B KaKOli MpOMCXOQUT CHH2KeHHe ypoxwkKas. 
B Bapuantax, re pH 3aTOMJeHHM NpOM30NWIO HanOONbIIee CHYWIKeHHE ypoxkar 
(saToneHHe Bech Mepvoy u Ha TpeTLeli cTaquu), HaOOJamocb UH HaMOoubIee 
CHWKEHHE 2KUSHECTOCOOHOCTH MbWIbUbI. BHecenwe JO6aBOUHBIX 103 ag0Ta Mepey, 
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Ta6Oaunua ft 


BuausaHue 3aTonwieHua NOUBbI Ha ypoxkal sumMeHa 


Ypoxat 3epna 
c 10 raaBH. cre6a. 
B % K KOHTD. 


O6uni ypowah 3epHa c 
10 pact. (raaBH. + 60KoB.) 


Ypowah sepua 
e 10 pact. Br 
B naxKHOCTh 
MOUBDI Bapuaut 
rwiaBH. OOKOB. 
cTeOeb |cTe61H 
70% Becb KOHTpOuIb 7,7 11,6 
flepHoy sBere- 2N nepex 
TauHu CBeTOB. CT. vats) 18,6 
2N nepex 
GUE ein 8,4 16,3 
2N nepex 
IN er, 7,9 15,6 
120% B cBe- KoutTpoub onl Sait 
TOBY!O CTa- 2N nepex 
TuI0 CBer.) CT. 6,8 8,6 
120% s KouTpovb 0,0 4,3 
12 2N nepex 
cTaquio TL cn. 0,0 4,1 
120% B KOHTpOuIb 4,9 We 
IV 2N nepex 
cTaquio Pyecns as 9,4 


B % K KOHTD. 
cooTBetct- 

BeHHOMY ooujemy Br 
COOTB. o6ulemy 
100,0 LOO! O} 3/195 Sn) TOOK OS 006 
LO, 3 101 FO | 267 4a SoS sbns 
109), 5 109,95 2A VASO 1 A 2Se2) 
103,0 103,0 | 23,5 |122,3] 122,3 
100,0 40,0 6,8 | 100,0 30,0 
221 ,6 So) OM o, 422600 80,0 
0,0 0,0 4,3 |100,0 23,0 
0,0 0,0 fee. (0 18,0 
100,1 00,8 9,0, | 100),.0 29,0 
170,9 100,0 7 OM 30820 88,0 


TIOCeBOM MW Mepey KaK TO cTaqvel pasBUTHA MOBbICHJIO MpOleHT *KU3HECTIOCOO- 
HOM MbiIbILbI 10 CpaBHeHHIO C HeyJOOPeHHBIMH PaCTeHHAMH TOJIbKO IIpH 3aTOI- 


JI@HHH B CBeTOBY!O CTaJHI0. 
CuyKenHe ypoxkaxn u YKH3HECHOCOOHOCTH $IIbIJIbILbl CBH34HO C H3Me€HeEHHeEM 


BOJHOFO pexKuMa pacTeHH (TaOJ. 3). 


dha 6 AM a 2 


Buausuue 3aTOMJIeHHA Ha *KU3HECHOCOOHOCTh MbIVIbIbI 


BaaxkHocTS MOUBbI 


70% xBecb mepHor 


BereTaulun 


120% 


B CBeTOBYIO 
cTaulo 
120% 8B III craguio 


420% sp IV craquro 


{20% sBecb nepHod 


BereTauuu 


| Ilpu 3aronseHuu B 


_ OBOAHEHHOCTH TKaHeH, pH 

 BObI HX yBeJIMYeHHH CBA3AH 

 ‘HMJICA Wpollecc TpancmupallHu. 
¢ HeyJoOpeHHbIMH pacTeHHAMH O 


>Kusan MeptBaa 


Bapuaut 


KouTpoub 
2N mepex cBeTos cr. 
2N nepeg III cr. 
2N nepen IV cr. 
2N nepex mocesom 
KouTpoub 
2N mepem cBeTos cr. 


KoutTpouib 
2N nepea III cr. 
Kountpoib 
2N nepeg IV cr. 
KouTpodb 
2N mepey moceBom 


B % K oOulemMy 4uCIy 


OTe De 
99,9 (OS 
98,8 1,2 
37,8 pee 
99,8 0,2 
vat 8,3 
Qont 4,9 
0,0 100,0 
0,0 100,0 
94,6 5A 
94,8 59 
0,0 100,0 
0,0 100,0 


0 BCeX BapHaHTaX OMbITa Mpousolll0 CHWMKeHHe OOuLeH 
3HAUNTebHOM YMeHDIICHHM KOMMYeECTBA CBOOOLHOK 
HOli; MOBbICHIOCb OCMOTHYeCKOe WaBJeHhe H H3Me- 
Jlo6apenve a30Ta yBeJIM4MBaO lO CpaBHeHHIO 
OULy10 OBOAHEHHOCTb TKaHeli 110 OOOMM BapHaH- 
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TaOauna 3: 


Bawannve 3aTOMJeHHA Ha COJepxaHHe BOJbI B pacTeHHAX AUMeCHA 


CBo60fH. BOsa ~ 
O6ujan BOxa | CBo6osfHaH BOA Cpa3saHHasc Boda . —CBas. Bola 
BapuanHtT 
70% * | 120% | 70% 120% 70% 120% 10% 120% 
KouTpoub Sia G2 aoM ie 25,0) 47,0 9,4 115)515) AGO 3,00 
2N neper 
creTos. ctaquen | 83,5 | 70,1 | 74,7 ee, 8,8 16,9 8,48 3,14 
KouTpouib poeta | Goa | One 40,8 9,9 28,9 7,30 blew 
2N mepey or ie 
IJI cranueh 83,1 D2 | tein) Da On 24,0 800° Bega) 
KouTpoub Uisinsh || ov. fi || AeBigtl 53,9 14,6 ets 4,36 2,36 
2N mepex 2 
IV craquen 79,4 Tied es 62,8 11,8 1403 9,70 4,32 


* Besye BuayKHOCTb MNOUBBI. 


TAM BJla2KHOCTH, MOBbICHJIO OTHOMeHHe CBOOOAHOM BOJbI K CBASAHHOM HW CHH3HJIO 
BeJIMYHHY OCMOTHYeCKOFO aBJIEHHA KJIeETOUHOTO COKa. 

SaTonseHHe B CBeTOBYIO CTaIHI0 MOBbICHJIO HHTCHCHBHOCTb TpaHCMpallMy. 
Buecene Ke JONOJHUTEIbHBIX 203 azoTa cHu3sns0 ee. Iloppillienve HHTCHCHB- 
HOCTH TpaHCHupaluu useT Ha (one OOe3BOKUBAHHA TKAHeH HU YBeJH4YeHHA KO- 
JIMYeCTBA CBA3AHHOH BOJbI, YTO, BOSMOXKHO, BeeT K HAapyIWIeHHIO HOPMAJIbHOTO 
COCTOAHUA KOJMOVJOB U YBeMYCHHIO IPOHHUaeMOCTH M1a3MbI KeTOK (7). 

OcoOeHHO CHJIbHO HapyllaeTcA BOHbIN peXxKUM KJeTOK pacTeHHK MpH 3aTo!- 
J@HHH B TpeTbIo cTayuto. Ilpoucxoyaulee mp 9TOM OOe3BORKMBAHHE BeeT K 
YMeHDINeHHIO OTHOWeHHA CBOCOHOH BOLI K cBxA3aHHOH. JloOaBueHHe a30Ta 
nepey cTayqvel, MOBbIlad OOlee COMep%KaHve BOLI M CHW2KAA KOJIMYeECTBO CBA- 
3aHHOH, He CHHKaeT OTPHLATeJIbHOrO JeHcTBUA 3aTONeHUuA. Ilomyyenuble B Ha- 
IHX OMbITaX H3MeCHCHHA B BOJHOM pe2XKHMe KJIeTOK pacTeHHH, OTCYTCTBHe 2KU3HE- 
CNOCOOHOH MIbIWIbUbI H OOUee 3HAYHTebHOe YMeHbIMeHHe KOJIMYECTBA ee, MPHBO- 
AAlLMe K Hey pOMKAalo,— CBUBCE 9TO JeTEIbCTBYeT O Cepbe3HbIX HapyWIeHHAX, Mpo- 
H3BOQMMBIX 3aTOMJICHHEM B TpeTbIO CTaQHI0. SaTOMMJIeHHe BbISbIBAeT HapyleHHA. 
mpolecca MukpocnoporeHesa (3). OueBHAHO, B Ha¥aJIbHbIM ITA POPMHpOBaHHA 
TeHePaTHBHEIX OpraHOB pacTeHHe HaHOoJlee YyBCTBUTeJIbHO K BbICOKOH BJlaxK- 
HOCTH MOYBbI, H NepHo OT OOpas0BaHHA THIYMHOUHIX OyrOpKOB JO OOpasoBaHHA 
TeTpad, T. €. Tpe€ThA CTAaQHA, BOZSMOMKHO, ABJIACTCA KPpHTHYeCKMM TlepHOJOM no. 
OTHOLI€HHIO K H3ObITKY BOJbI B TOUBe. 

HavMenbuiee JelicrBue 3aTOmienua Ha COjepxKanHve BOAbI B pacTeHHH Npo- 
ABHJIOCb B UCTBEPTY!IO CTAHIO, Te OTHOWeHHe CBOOOHOM BOAbI K CBA3aHHOK 
BbIle, YeM B TpespiAyuue. [pu sToM nmpoHMsOIWIO CHHXKeHHe HHTCHCMBHOCTH 
Tpancnupaunu. Buecenve a30Ta mIpHBelO K JaJlbHefllemMy ee CHW2KeHHIO 10 
OOOMM BapHaHTaM BJlaxKHOCTH. 

IIpu 3atonmenun Ha BCeX CTaqUAX MpPOMCXOAUT pesKoe MOBbILMEHHE AbIXa- 
HHA. Buecenwe QOMOMHHTeIbHEIX HOPpM a30Ta Tepe CTaqMAMU MOBbIaeT 
AbIXaHve PacTeHHH Mp ONTHMAIbHOM BaKHOCTH H CHMKaeT eFO pH 3aTOMe- 
HHH. 

Mraxk, HouyueHHble HAMM JaHHble CBUJeTeMbCTBY!OT O TOM, YTO 3aTOMJIeHHe 
NOYBbI JeHCTByeT OTPHaTebHO BO BCe MepHogbl OHTOreHesa pacTeHHul. IIpu 
9TOM HapylllaeTcCaA BOQHBIN Pe?*KUM KJIETOK HM CBA3AHHDIli C HAM Wpollecc TpaHcmn- 
pallu, NOBbIMAeTCH AbIXAHHe, PC3KO CHWKAIOTCA TeMMIbI pOcTa H yBeIMUMBaeTCA 
MpOWeHT CTePpHJIbHON MbIWIbUbI. Bce 3TO MpHBOAUT K CHY2KeCHHIO ypoKaA 3aTO!- 
JICHHBIX pacTenu. HanOoubuiee orpullaTebHOe JelicrBue 3aTOMeHUA MpOABH- 
JOCb B NepBble CTA PasBUTHA, YTO CBUAeTEIbCTBYeT O CHJIbHOM NOBpexKeHHH 
PacTeHHH B epHox oOpa3s0BaHHA TeHepaTMBHbIX OpraHoB. 3aTomseHve B UeT- 
BepTylo cTaquio He MpMBeO K TaKOMY CHJIbHOMY YyIrHeTeHHIO pacTeHHii,, Kak B 
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npeabiayuine. 370 MOATBep»Laet TipeynonoxKeuve 0 Sombuleit moTpeOuocTu pae- 
TeHHH B BOMe B NepHog ONMOLOTBOPeHA (*). BHecenue q06aBOUHBIX HOpM a30Ta 
nepe CTaqMAMH MOBLICHIO ypoxKal pacTenuli H B HEKOTOpO cTeneHU OcmabuN0 
OTPHaTeIbHOe JeiHCTBHe 3aTOMJeHHA. 


» JlenvurpamcKHi rocyfapcTBeHHpli Tocrynuso 
megaroruueckuii wucrutyt um. A. VW. Tepuena 25 IV 1961 
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uatbee x 70-neTHIO CO THA pox. H 45-neT HI HayuH. weat., M3a. AH CCCP, 1939.. 
3. I. Cka3kuH4, @Myu3von. pact., 7, B. 3 — 27 Oo Me Ck aapk wen, | ape 
Ect.-Hayun. wucr. um. I]. ®. Jlecrapra, 27, 121 (1955).! 
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300101 HA 
A. B. TYCEB 
HOBOE MOACEMEACTBO MOHOFEHETHYECKHX COCAJIBILMKOB 
(MONOGENOIDEA) 


(IT pedcmaeaexo axademuxom E. H. THaeaoecxum 7 IV 1961) 


Tio 1952 r. c comosprx pbi6 Siluridae 43 mpecubix Box EBpa3Hu ObliM ONMCaHbl 
4 Bua MOHOFeHeTHYCCKHX COCAIbULHKOB, OTHOCALIMXCA B poxy Ancylodiscoides 
Yamaguti, 1937 (14,1°,18). 3a mocuequue 10 eT c pa3MMUHEIX BOB pbIO Silu- 
ridae, Bagridae, Sisoridae u Schilbeidae, Bxoqaujux B HaqCeMeHCTBO COMOBHI- 
HbIX pbIO Siluroidae, 43 MpecHbIx Boq Espa3suu pa3JIM4Hble UcCeqOBaTeH OMH- 
CaM elle H€CKOJbKO pOJOB MOHOreHeTH¥eCKHX COCAJIbULMKOB, BKJIOUAIOUIHX 
cBpiite 30 Bugos (1,3, 1°, 1”). Bee oHH MpegcTaBAIOT COOOH TeHeTHYeCKH efH- 
Hy! rpynny. 

Pay HeTOUHOCTeH H HegopaOoTOK B UCCJleOBaHHAX H ONMCaHHAX BHOB, 
a TaKXKe OTCYTCTBHe Mopdo-OvOsOrMyecKkOrO aHaJIH3a HMeBlleroca MaTepHawa, 
IIPHBeJIM HEKOTOPHIX aBTOPOB K OWHOKaM B OpeesleHHH CHCTeMaTHYeCKOH IpH- 
HaJ\I@KHOCTH YaCTH BHOB H K HeQOCTATOYHO OOOCHOBAHHOMY BBIJ[eJIeHHIO HOBbIX 
pomos. Tak, HalpHMep, HellpaBHJIbHO OTHeCeH K pogy Ancylodiscoides onucaH- 
HbIa Tpunatu (*°) A. mugilis c Mugil subviridis — Ha camom jeje 39TO ecu He 
Ancyrocephalus (s. |.) vanbenedenii Par. et Per., To, Bo BcaKOM ca1y4ae, O1H3- 
KHH K mocjleqHemy BHA. Ourn6o4HO oTHeceHbI Tpunatu (1°) k pogy Haplocleidus 
Mueller, 1937 onucaHubie HM Cc pbIO 43 cem. Schilbeidae apa Buga: H. pangasi 
u H. vachi. To *e caleqyeT CKa3aTb HK 06 OnMCaHHOM J[Kafinom (°) c Wallagonia 
attu (cem. Siluridae) Buge H. gomtius. B geficrBuTembnoctu pog Haplocleidus 
XapaKkTepH3yeTcA JpyrHM THIOM BOOpy2KeHHA AHCKa, HHbIM THOM POpMBbI Cpe- 
J\MHHBIX KploubeB VW Napa3sHTHpoBaHHeM Ha pbiGax JaueKoro oT Siluridae u Schil- 
beidae cem. Centrarchidae (otpaq Perciformes), 4uro BecbMa CylllecTBeHHO Ja 
Monogenoidea, crporo mpHypoueHHbIX K ONpeseueHHbIM rpymmamM xossaeB (?). 
{lo STHM H APyrHM MpH3HaKaM YHOMAHYTHIe BUAbI GecCHOpHO OTHOCATCA K pomy 
Ancylodiscoides (4). B nocnequuii JomKHbI ObITb MepeBesenbI Take Thapa- 
rocleidus wallagonius Jain. 1952, Neomurraytrema tengra Tripathi, 1959 u 
Wallagotrema longicirrus Tripathi, 1959 *. CoorsetcTBeHHO BCe 3TH POsbI AB- 
JIAtOTCA CHHOHHMaMH Ancylodiscoides. 

Oumm604uHO ObLIK ONHCaHbI HOBbIe pos Silonditrema Tripathi, 1959 u Spro- 
stonia Jain, 1959, a raxxe Bagaritrema Tripathi, 1959. Tleppnie qBa, n0-BUAH- 
MOMY, ABJIAIOTCA CHHOHHMamu Bychowskyella Achmerow, 1952 (#4), a TpeTuii 
CuleqyeT CBeCTH B CHHOHEM K Bifurcohaptor Jain, 1958 (cnpaBeguuBocTb mocser- 
Hero CTAHOBHTCA OYeBHAHOK MPH MpOCTOM COMOCTaBJIEHHM ONMMCaHHA H PHCYHKOB 
COOTBETCTBYIOMUX BHOB). 

OtTHOcHTeIbHO OnMcaHHOro PeiixenOax-Kaunke (2) B 1959 r. HoBoro BHga 
Parancyrocephaloides leiocassis ¢ »%a6p Liocassis siamensis 43 Cuama cKa3aTb 
4TO-MOO OMpefedeHHOe TpyqHO. Onucanve ero o4eHb KpaTKOe, PHCYHOK BecbMa- 
cxemaTHueH. Ham, ofHako, KaxKeTCa, 4TO poy, 9TOrO NapasHTa OMpesedeH He- 
paBHJIbHO. E_MHcTBeHHbIi H3BeCTHBIi paHee Buy sTOrO poga — P. daicoci 


* » . 
ate CpeneHua Hxanua (°,°), uro y H. gomtius umeerca 6 nap Kpaeppix Kpioubes, a y Th. wal- 
aginius 5, 1 Tpunaru (1°), uro y N. tengra KHmeuHbIe BETBH CeO 3aKAHYMBAIOTCH, ABAIOTCH, 
DON HEQOCMOTPOM, HEPEAKO Ciy4alOULHMcs y HCCAeAOBaTeNel B OTHONICHUM STHX Opra- 
HOB, ' 
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Yamaguti, 1938 — napasutupyeT na Mopckoili pride Daicocus peterseni (ce. 
Dactylopteridae, orpay Dactylopteriformes). C pni6 xe cem. Bagridae u3BecTHH 
TOKO TpesctaButenu pogos Bychowskyella u Ancylodiscoides. [lo-Bsuqumomy, 
PeiixenOax-Kuuuke uMed Jeno Cc OJHUM M3 BYOB 9TUX aByx poyos. Baugy Her 
ACHOCTH MoowKenuaA P. leiocassis, MbI ero Mp JabHeHMHX paccyKeHuax He 
YUHTbIBAeM. 

Takum o6pasom, MmpousBeqa COoTBeTCTBYIOUve UcHpaBeHuA UH TMepecTaHoB- 
KH, MbI TOJIy4HM CJleAyIOWMH CNMCOK pojoB u BuyoB Dactylogyridae Monogenoi- 
dea, MapasuTupyiollux Ha MpecHOBOHEIX COMOBUAHBIX pbiOax Espasuu: 

Ancylodiscoides Yamaguti, 1937. Cunonumsr: Ancyroce- 
phalus (s. 1.) Creplin, 1893, part; Haplocleidus Mueller, 1937, part; Thaparoclei- 
‘dus Jain, 1952; Neomurraytrema Tripathi, 1959; Wallagotrema Tripath!, 
1959. 

Tun poga: A. parasiluri Yamaguti, 1937. Kpome toro, eme 29 Buon: 
‘A. siluri (Zandt, 1924), A. vistulensis (Sivak, 1932), A. asoti Yam., 1937, A. mag- 
nus Bych, et Nag., 1957, A. infundibulovagina Yam., 1952, A. sigmoidovagina 
‘Yam., 1952, A. hamatovagina, 1952, A. mediacanthus Achm., 1952, A. varicus 
Achm., 1952, A. curvilamellis Achm., 1952, A. macracanthus Achm., 1952, 
'A. magnicirrus Guss. et Str., 1960, A. botulovagina Guss. et Str., 1960, A. muta- 
bilis Guss. et Str., 1960, A. lingmoeni Guss. et Str., 1960, A. cochleovagina 
Guss. et Sir., 1960, A. disjunctus Guss. et. Str., 1960, A. soldatovi Guss. et 
‘Str., 1960, A. rarissimus Guss. et Str., 1960, A. longitubus Guss. et Str., 1960, 
A. gomtius (Jain, 1952), A. wallagonius (Jain, 1952), A. tengra (Tripathi, 
1959), A. longicirrus (Tripathi, 1952), A. pangasi (Tripathi, 1959), A. vachi 
(Tripathi, 1959), A. gigi Yam., 1942, A. strelkowi Achm., 1952, A. rimsky- 
korsakowi Achm., 1952. 

Bychowskyella Achmerow, 1952. Cuyonumot: Sprostonia 
Jain, 1959; Neosprostonia Jain, 1959; Silonditrema Tripathi, 1959. 

Tum poga: B. pseudobagri Achm., 1952. Kpome Toro, eute 7 Bugos: B. cau- 
veryi (Tripathi, 1959), B. gharui (Tripathi, 1959), B. vacha (Tripathi, 1959). 
B. indica (Jain, 1959) (cuHonum B. gharui?), B. wallagonia (Jain, 1959), 
B. gomtia (Jain, 1959), B. asiatica (Jain, 1959). 

Mizelleus Jain, 1957. Tun poga u equHcTBeHHBIH ero mpeycTaBn- 

tTenb: M. indicus Jain, 1957. 
Bifurcohaptor J.ain, 1958. Cunonum: Bagaritrema Tripathi, 
1959. 
, > Tan poga: B. indicus Jain, 1958. Kpome Toro, elle 4Ba Buga: B. giganticus 
Jain, 1958, u B. son (Tripathi, 1959). 

Bce 3TH pOJbI MOHOTeHeETHYeCKHX COCAJIbULMKOB CONMMKAIOTCA MexKy cobol 
pxqoM mpusHakos. Bce On ABJIAIOTCH %KaOepHbIMH MapasHTaMH HafceMelicTBa 
COMOBHJHBIX pbIO — OIM3KHX MpecHOBOAHBIM cemelicTs Siluridae, Bagridae, 
Sisoridae, Schilbeidae *. On uMeloT CXOQHOe aHATOMH4eCKOe CTpoeHHe. Y Oomb- 
WIMHCTBa H3 HAX — BOOpyXeHhe NpHKpenuTeMbHOrO JuCKa euHorO TuNa. Ono 
 COCTOHT H3 CeMH Map KpaeBbIX, ABYX Nap CpeAMHHHIX KploubeB (CHMHHEIX Kpyt- 
HEIX HM OprOUIHbIX MeJIKHX), ABYX COCAMHHTeIbHBIX MlaCTHHOK — HellapHod 
 CIMHHOMi H HeMapHol WIM BTOPHUHO NapHOl OprolwHol — wu AoOOaBOUHEIX KYCKOB, 
COWNCHAIOUMXCH C OTPOCTKOM CMMHHEIX CpefMHHBIX KploubeB. OTCTYMeHHA OT 
9Toro Tua y TakHX aGeppaHTHBIx opm, kak Ancylodiscoides parasiluri.u Bu- 
nos Bifurcohaptor, BTOpHuHbI uM CBASAHBI Cc afaliTalMel K OcoOomy cmocoby 
MpukpensieHua Mapasuta kK xosauny. [pu stom y nepBoro MponcxoguT ucyes- 
HOBeHHe JOOaBOUHBIX KYCKOB H YMeHbIlleHwe pa3MepOB CIIMHHbIX Cpe MHHbIX 
KploubeB, y BTOPbIX — IpupacTanuve AoOaBOUHBIX KYCKOB K CIIMHHBIM Cpe]HH- 
HBIM KpIOUbAM M yBeJIMYeHHe pasMepoB NocweqHux. Hakone, y BcexX pojos, 
pu HavimunM cHelMbuyeckuXx OCOOeHHOCTeH y KaxKoro, BCe Ke COXpaHsAeTCA 


f 


* Ornecenue JIxKaiinom (°) Mystus vittatiis 1 M. seenghala x cem. Notopteridae (orpay 
Clupeifermes) BrispiBaeT HeMOyMeHHe, Tak KaK B JeHCTBHTENbHOCTH 06a STH BULA pBIG NpHHague- 
kat kK cem. Bagridae (orpaq Cypriniformes) (1%). Ilo-BuzHMomy, sfecb Mena MecTO Culyyainar 
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o6ulMii THM POpMbI TeX HJIH HHbIX KOMMOHCHTOB’ XHTHHOMAHOTO BOOpyKenuA. 
Tak, equH Tun cbopMbI CpeqMHHBIX KploubeB y poyoB Bychowskyella u Mizelleus. } 
Equa Tam opMbl OpIowlHbIX HW CMMHHBbIX Cpe MHHBIX KploubeB M OplouIHOl coe-} 
JuHuTenbHOH muiacTuHKu y Ancylodiscoides u_ Bifurcohaptor. Kpaesnie} 
KpIOubA — WIM 9MOpHoHambHOro Tuna (y Ancylodiscoides u Bifurcohaptor) } 
WIM CMelUaHHOrO: YaCTb 2MOPHOHAIbHOrO, YacTb OM3KOrO K faKTHMOrUpyc-} 
Homy (y Bychowskyella u Mizelleus). | 
OrmMeueHHble OCOOeHHOCTH aHaAIH3UpyeMOH FpylMbl CBUAeTEMbCTBYIOT O TOM, } 
uTO OHA IpeycTaBsAeT CoGoH eMHYy!0 BeTBb B PusmOreneTHYecKoM ApeBe Mono- } 
genoidea. IIpu 9TOM BeTBb 9Ta CHJIbHO OOOCOOJIeHa OT pasHOOOpasHbIX rpynm | 
tlogcem. Ancyrocephalinae, mpeycTaBuaiollero, BeposTHO, OObeqMHeHHe ponos | 
pa3IM4HOrO Tpoucxomwkjenua. PaccmaTpuBaemble BbIlWe POAbl 3HAYHTEbHO OJIH- | 
%e K Dactylogyrinae, uem kK mo6of u3rpynn Ancyrocephalinae. COnmxKator ux } 
c Dactylogyrinae Take HM xo3MeBa, BXOJ Ale BMecTe Cc Xo3MeBamu Dactylogyri- } 
nae — KapnoBHyHbIMU pbidama — B oTpsy, Cypriniformes. Hanporus, noyas- } 
isiolee OoubutMHcTBO Ancyrocephalinae BcTpeyaioTca Ha MopcKuXx Perciformes | 
Hi JIMLIb BTOPH4HO MepeXOAT B IpecHble BOAbI, B YACTHOCTH M Ha KapIOBbIX pbIO. | 
Bee cKa3aHHoe MO3BOHeT ChelaTb BLIBOA, YTO pos! Ancylodiscoides, By- } 
chowskyella, Mizelleus u Bifurcohaptor cmegqyeT BpiBecTu u3 Ancyrocephalinae. jf, 
Baugy WX CyllecTBeHHBIX OTMUHH OT Dactylogyrinae, OHM He MOryT ObITb BKJIIO- 
YeHbI B WOCleqHee, XOTA HM OwxKe K HUM, YeM K Ancyrocephalinae, H Jom KHBI | 
ObITb BbIeeHbI B OcoGo0e mogcem. Ancylodiscoidinae, quarHo3 KoTOporo 6yJeT | 
cule yIOWLUM. 
Ancylodiscoidinae subfam. nova. 
Dactylogyridae. J[pe napbi ro0BHBIx onactel. [Be napbi raz, pacnaaio- f 
WHXCH Y HEKOTOPbIX Ha OTJe/IbHLIe NHTMeHTHIe 3epHa. BoopyKenve npukKpenu- | 
T@IbHOFO JUCKa B OOJIbUIMHCTBe CJIy4aeB COCTOHT H3 7 Nap KpaeBbIX KPIOUbeB 
SMOPHOHAJIbHOrO HIM YaCTHYHO akTHNOrMpycHoro Tuma, 2 Map CpeMHHBIX | 
KpIOUbeB, HellapHOH CIMHHOM MW HeMapHOl UsM MapHou OprolWlHOW COeqMHUTeb- 
HbIX IJIaCTHHOK (y HeEKOTOPbIX POJOB CMMHHAA MacCTHHKa couwleHeHa C Oprioul- | 
HBIMH), OOBINHO Mapbl WOOAaBOYHbIX KyYCKOB Y CPeMHHbIX KPIOUbeB HM MHOTMa He- 
MapHOro JONOIHUTeIbHOrO WMTKa. DuoTKka MyckyucTaa. KumeqHuk u3 2 CTBO- 
JIOB, COeMHAIOMLMXcA c3aqu. KonyAATMBHBIM OpraH COCTOHT 43 TpyOKH HM TOZ- | 
Nep2KuBarollero almapata. Baruna uMeeTCA, OTKpbIBaeTCA OOLIYHO Ha MpaBoM | 
Goky Tesla. )KeJITOUHNKH MepeKpLiBaioT KumWedHuK. MaTKa (coOcTBeHHO OOTHT) | 
cogepxKuT | sino. | 
IlapasuTbl NWpecHOBOZHEIX COMOBUAHEIX pHIO (Siluroidae) Espa3uu. 
Tummunbl po — Ancylodiscoides Yamaguti, 1937. BkmouaeT Takxe pogbi | 
pial: Achmerow, 1952, Mizelleus Jain, 1957, Bifurcohaptor Jain, 
958. 
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SOOJIOLH f 


3. C. KAY®MAH 


CTPOEHHE MMLWEBAPHTEJIbBHOrO TPAKTA 
SCUTIGERA COLEOPTRATA L. 


([Tpedcmaeneno axademuxom E. H. Taeacecrum 7 IV 1961) 


CrpoeHve MMlleBapuTembHOrO TpakTa CKyTHrep, 2TOL HHTepecHOl H BecbMa 
sBOeOOpasHOli MHOTOHOXKKH, JO Cero BpemMeHH OCTaeTCA HeH3BecTHEIM. B paGote 
ase (*) uMeloTca yka3anua JIMIb O poToBoli MouocTH. Mexkyy TeM Ii CpaBHH- 
TesIBHOMOposoruyeckuX H (:puIOreHeTM4eCKUX MOCTPOeHHli STOT BOMpOcC MOxKeT 
MpeAcTaBUTb HHTepec. 

B Wemax JeTaibHOro H3yYeHHA aHATOMHM M TOHKOTO CTpOeHHA KMIUeUHUKAa 
cKyTurep UM Opbia lpeAMpHHATA HacTosllaa padoTra. OObeKkTom nocayxKusa 
Scutigera coleoptrata L. )Kusporuble JoOpipaiucb B OKpecTHocTax r. ATs w Hu- 
KUTCKoro OoTaHMyeckoro caja (Kppm). KpaTKoe yka3anve 0 NpuMeHABLUIMXca 
MeTOfax HCCJIeqOBaHHA MOXKHO HaliTH B MOHX MpeqbiqyuMx paootax (?,%). 

Kumeunnk Sc. coleoptrata mpegctapnet cool npamyio TpyOxy. Ilepequas 
KMIlKa (MMUleBO) OYeHb KOPOTKa HU BiafaeT B CpeHIOIO KHLIKy ye Ha ypoBHe 
NepBoOu Mapbl XOZMAbHbIX Hor. J,MamerTp ee B cpeftHeM cocTaBuaeT 100 p. Kak u 
y Bcex Chilopoda, nepequaa KulIKa ofeTa CloemM ca6bIX NPOROMbHEIX MDI 
uw 2—3 cOAMH KoOvIbieBbIX. [luieBog B CaMOM CBOeM Ha¥aJIe COCTONT M3 TOHKOTO 
KyOMYeCKOrO SIKTeIHA, KOTOPbIi B KayjaJIbHOM HallpaBJIeHHu OOpasyeT: BHa- 
game 2 KpylHble 1pofo/buble cKagKu (puc. 1), a 3aTem eutle 2—3. CxmaqKu 
MMeIOT HEOAHHAKOBbIe pa3Mepbl HW HelpaBHbHyIO (opmy. [panne snuTemH- 
AJIDHBIX KJIETOK MHUeBOa BLIPaxKenb! HeAcHO. LluToNMasma rOMoreHHas, AApa 
KpyNHble, My3pIpuatiie, c 1—2 syqppmiKkamu. HeOoubuine xpoMaTHHOBHIe TvIbIO- 
KH paciOMOXKeHbI r1aBHbIM OOpasoM no nepudepuu agpa. Ha cBoOoqHok noBepXx- 
HOCTH 9MMTeIMA BbINeiAeTCA JOBOJIbHO ToJICTad KyTHKyJla. KouMuecTBoO cKJa- 
ok amuTenua (qo 6—7), a Takxe UX PasMepbI YBEIHYMBAIOTCA N10 HallpaBJIeEHHIO 
K CpeHel KUIIKe, IpH¥eM CaMbIMH KpPYyIHbIMH ABJIAIOTCA [Be CKaQKU, MOABJIAIO- 
MHecA MepBbIMH. 

B mecte coequnenua MHUeBoga co cpefHeli KUIIKOM OOpasyeTca KapfMadb- 
HbIM KlamaH, Maylo eM OTMMUAaIOIMlicA OT TakoBoro reopusHy uw aNTOOMHy. 
Balecb MepeqHAA KMUIKa JOBOAbHO rIyOOKO BAaeTcA B MpocBeT cpeqHel. KouH- 
MeCTBO MPOMOJIbHLIX CKaJOK MHUeBo,a B pahone KapAuA YBeMUMBaeTCA, IPH 
3TOM 3AMe€THO YMeHbINaIOTCA KJIeTKH, HX Apa CTaHOBATCA OoMee KOMMAKTHBIMH. 
B 3HauvTembHOH Mepe yBeJIMUMBaeTCA KOJIMYeCTBO KOJIbILeBbIX MbILI, H OHH 
joOpasyloT OUeHb CHJIbHIG ccbuHKTep. TovlltMHa MbIWeyHOrO COA cibuHKTepa 
(IpeBbilllaeT JMaMeTp MpocBeTa MMUeBosa B OOMACTH KapAHaIbHOrO KsMaraHa. 
SKTOJepMa/IbHbIe KeTKH BABMHYTOM YaCTH MMIeBOAa yskue UM AvIMHHBIe. 1x 
11a3Ma UMeeT CIaOOBbIPaKeHHY!O BOJIOKHUCTYIO CTPYKTyPpy; Apa OBaJIbHbIe WIM 
‘BITaHytble, Ilo mosoxKeHut0 OHM MOcTeneHHO CTaHOBATCA allMkaJIbHbIMH. BaBH- 
\HYTaA WacTb MUeBoa COeMHAeTCA CO CpefHeli KMINKOH CBOMMH KpasxiMH, 3a- 
THYTBIMM BHYTpb. SAecb X%Ke, B OOMACTH KapAHabHOTO KMallana, MpOAOMbUble 
MBIIMe4HBIE MYYKU, MpOHAA CKBOSb C/O KOJIbUEBbIX, BBIXOAT HAPyKYy WH UAYT 
Mo cpefneli u 3aqueli KUWIKe HeMpepbIBHEIM CiloeM. Byosb Bcel CpeqHe KAUIKH 
mpoxogat 50—53 mpllieyHbIxX My4Ka, JlexKalllux Ha CPaBHUTC/IbHO 60 /IbILIOM 
paccTOMHuM Apyr OT Apyra; KaxK Ab WyYOK COcTOUT U3 1—2 BouOKOH. 
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Kouetos (°), Ha OCHOBAHHM CBOMX HCCeqOBaHu BHYTPeHHOCTHOH MyCKyJia- 
TYpbl YEPHOTO TapakaHa, 3AaKJOYMI, YTO MBILMIbI TpeX OTACNOB KUedHUKA — 
oOocobsIeHbI pyr OT Apyra H YTO NO MpovcxXo*KJeHuIo H TOHKOMY CTPOeHHIO © 
MBILNIUbI CpeqHeli KHMIKM CyUeCTBeCHHO OTJIM4AaIOTCA OT TAKOBBIX MepefHeH M 3al- 


Puc. 1. Tlonepeunpi cpes uepes 


nepeyquHeH KHUIKH 


1 mm). Kak u y Bcex Chilopoda, snuTemuanbHaa BBICTHJIKa CpeqHeH KUHUIKH 
pa3qeleHa MONepeyHbIMH WH MpOAOJbHBIMH Oopo3qaMu Ha KPYNHble rpyMMbl KJle- 
TOK, B WeHTpe Kak JOH H3 KOTOPbIX HMeeTCA CKOMJeHHe AZep — aAepHoe rHe3syo 


(puc. 2), sexKalllee y camol 6a- 
3aJIbHOM MeMOpaHbl. Apa HMeIOT 
OBaJIbHY10 HJIM KallJleBuQHy10 cop- 
My C XOPOIIO0 3AMeCTHBIM A pbILIKOM 
M KPyMHOH XpOM@ATHHOBOH 3ep- 
HuCTocTbIO. B rHe3yqax BCTpeua- 
roTcA MuTO3BEI. Ilo okpyKHOCTH 
KHIMeuHHKa (B ero cpefqHel UacTH) 
pacnomowkeno 15—20 sjepHbix 
rHe3, B KOTOPbIX MpOWCXOQUT 
Ppa3MHOMKeHHe KJIETOK, H OHH COOT- 
BeTCTBYIOT KPHNTAM HaCe€KOMBIX. 
Buaarogapa TeMHOM OKpacke sgep, 
rHe3Jja IIpOCBeYHBaloT CKBO3b KH- 
WedHHK HM Ha Hapy2KuHoH ero o6o- 
JIOUKe BHICTYMAal0T MOUTH MpaBMb- 
HBbIMM WeCTHYFOJIbHBIMM TATHAMH, 
pacnOoJIOKeHHbIMA B IlaXMaTHOM 
nopsyke. 

HanOonee Momogpie KueTKH, C 
TOMOreHHOH 1a3MOH, BCTpeyaror- 
CA B OOaCTH Kpumr. 

OnuTelMi cpequeli KMUIKH 
CKyTHrepbl, KaK HW y Bcex Chilo- 
poda, cocrout us 2 copToB Kae- 


cepeqHHy 


UD 


Puc. 2. OnuTenui cpequei KuwKU (O6mHH BH.) 


Hel KumioK. Ha Chilopoda stort sBbl- 
BO], He MOKeT ObITb pacpocTpaHeH. 
J\eiicTBuTebHO, MbILIMbI BCeX H3y- 
YeHHbIX HaMH FyOOHOTHX ABJIAIOTCA 


CIJIOWIHbIMH, OOpa3sys HeMpepbIBHEIe | 
llepeXofbl OT NepeqHeH KHUIKH K - 
cpeqHeli H OT CpeqHeH — K 3aqHeH: 


Tuctomormueckne pa3IMuua MexKyy | 


MbIIMMaMH pasHbIxX YYaCTKOB KHMIeU- 


HuKa, OOHapyXuBaeMbie Ha Tpera- | 


paTax, HaCTOJIbKO He3HauHTeJIbHbI, 
4YTO HE MOLyT paCCMaTPHBAaTbCA KaK 
cyllecTBeCHHble NPH3HakH. 


3aMeTUM, 4TO H CO CTOPOHEI (ak- — 


THYeCKOrO MaTepHasla, MOJyYeHHOrO 
IIpH MCCJeOBaHHU MHLUWeBapuTedb- 
HOrO TpakTa HaCeKOMBIX, 
Kouetopa BCTpeyaeT cyllecTBeHHble 
Bospawkenna (192, 2 toes )e 

CpequAd KMUIKa CKyTHrepbl mpes- 
cTaBIdeT COGOM CpaBHUTeJbHO TOVJI- 
cTyio Tpy6ky (ee JHaMeTp oKosO 


CD 


TOK. IloqaBasioulyio maccy cocraBasioT IMJIMHApMyecKHe KJIeCTKH, y3kve U 


JIMHHEIe, 


He€CKOJIBKO paculHpeHHbie Ha aMHKaIbHOM KOHIe. 


B cpeqHeM 


MX BbICOTa paBHa 140 ». apa, pasmellenHbie 6a3abHO, OBabuBIe, C KPyMHOH 
XPOMATHHOBOHM 3€PHHUCTOCTHIO H C OAHMM AApbIKOM. Bo Bpema mpolecca nuule- 
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MbICJIb 


BapeHuA Apa CUIbHO BbITArMBaloTcA B AMMHYy. Ha cBoboguoli MlOBepXHOCTU 
KJI€TKH YacTO OOHAPyXuBaeTCA paOgopul. Bo Bpema nokoa cBo6ogubili Kpali 
KJI€TKH pesKO ouepyeH. IIlna3ma WHauH_puueckoll KmeTKH uMeeT AYCHCTYIO 
CTpyKTypy M comep»KuT Oobloe KOMMYeCTBO Bakyoueli, OKpalIMBaIOULUxcA M0 

AJIOPH B HKENTOBATHIM HIM KpacHblii UBeT, C NpeoOaqaHuem nepBoro. Baxyo- 
JIM, OKPallMBaeMble B KPaCHbI BET, BCTPeualOTCA B ANMKabHOH YeCTH K/eTXH. 
Muorga BaKYOJIM PacCaCbIBaloTCA B Ma3Me, HO yallle OHH, JOlAA MO anuKadb- 
HOH 4acTH, pacilaqaiorcd Ha OrPOMHOe KOMMYECTBO MeIKUX BaKyouleli, [la3ma 
aNMKaJIBHOM YaCTH KNeTKM Oovlee rycTad, HHTeHCHBHeli KpacuTca Hu COsepKUT 
GecuucseHHOe KOJIMYCCTBO M@JIbYaHIMX BakyOJleK — Cefbl pacnagqa KpynHbIXx 
BakyouleH. [Ipw akre mulleBapenusn paOgopuii ucuesaet, amuKaJibublii Kpau 
KJ€TKH CTAHOBHTCA Pa3MBITLIM H OTeAeTCA B MpOCBeT KMUIeYHUKa, YHOCH C 
co6on OovIbilloe KOuIMYeCTBO MedbYalilIMX BakyOJeK, T. e. CeKpelua LLHJIMH{pu- 
4eCKUX KJI€TOK MpONCXOAUT raBHbIM OOpasoM NO THITy MepOKpUHHOH CeKpellun. 
Ilpu 9ToM mia3ma xyxe BocnpunuMaer oKpacky. [locate akra IIMIMeBapeHHA BOC- 
CTaHaBJIMBaeTCA OTHOCHTEIbHO OTYeTIMBbIN paOzopuli, B MpoToMMa3Me BHOBb 
YBeCIMUMBaeTCA KOJIMYECTBO BakKyOJIeH H KJI€TKa CTAHOBHTCA CHOCOOHOH K cuJle- 
Ayrollemy akTy nuulepapenua. 

CileqyeT OTMeTUTh, UTO WHIMHApH4ecKHe KeTKH CKYTHPepbl, KaK UY OCTAJIb- 
HbIX TYOOHOrHX, UpaloT HeMaOBaxKHY!0 PO/b B AKTe 9KCKpellMH. Tak, B m1a3- 
Me STHX KJI€TOK MOUTH BCera MOXKHO OOHAPY2KUTb 2KCKPETOPHble BKJIOUCHHA, 
B Bue Ppyll WIM OTAeMbHbIX KPUCTAJIMKOB KeJITOBATOFO HIM PpA3HO-*KesTOFO 
WBeTa. OTH BKMOYCHHA, MOAOKAA K paGOpHio, MpopbiBaioT ero H BbIXOAAT B 
MpOCBeT KHINedHNKa, H3 KOTOPOrO BbIBOAATCA HapyXy. 

Koe-ryqe MexKy WNIMHApH4ecKuMH BCTpeyaloTcA uw OoKaNOBHAHbIe (2Kese- 
SMCTbIe) KIeTKH. Mx HemMHOrO, H OHH pa3sOpocaHb! riaBHbIM OOpa3om B TOH 4acTH 
cpeqHeH KMUIKH, KOTOpad MpHJleraeT K KapuaJIbHOMY KJlanaHy. CaleqyeT oT- 
METHTb, 4TO B STON OOJACTH UHJIMHApHyuecKHe KJI€ETKU Kak Obl HABUCAIOT Hay MpH- 
eraiouluMH K+: HUM KJIeTKaMM KapuaJbHOrO KJlalaHa W CO3aloT BY JMMOCTb 
MHOrocyIOHHOrO snuTemuA. BokanoBuquble KI€TKH CpeAHeli KHUIKH TOHKH, JIHH-+ 
HbI, HECKOJIbKO 3aOCTpeHHbI Ha KOHlle. f1Apo UX BbITAHYTO H PaCIOJIOXKeHO B 
G6a3aIbHOM 4YaCTH KeTKH. OTH KMeETKH JIMWeHbI paOopHA MU peAKO AOXOAAT BO 
pocBeta KuiWiewHuka. Bea HX NpoTONNasMa 3anoHeHa OAMHAKOBbIMH NO pa3- 
Mepy BaKyOJIAMU, OKpaliuBaioluMuca no Masmopu B CHHeBaTHI WBeT. Cexkpet 
UX, MO-BHJUMOMY, NpoXOAuT MexAy UHIMHApHYecKuMU KJleTKamH. Bokpyr nut 
{1eBOH Maccbl HaOmOfaeTCcH MepuTpotbuyecKkaad MeMOpaHa. Mexkyy saquei u 
cpequei KMUIKaMu, Ha ypoBHe cermenTos 10—11 nap xofusbHbIxX HOr, BHaqaer 
Napa MasipnurueBblx cocyfos. CuegyeT 3ameTuTh, uTo JtaiGep (*) u Horenb (?) 
MoOmycrusiM HeTOUHOCTL, yKa3aB, uTo y Chilopoda umewwrTcs jBe Napbl MabmMrue- 
BbIX cocyfoB. B JelictBuTebuOCTH y BcexX ryOoHOrHXx MX Ofna Napa. Masbnu- 
rHeBbI COCYAbI CKYTHTep He MMEIOT ACHOBbIPa2KeHHBIX AMITYJI H COCTOAT H3 KyOH- 
YeCKOFO ZMHTeMUA C KPYMHbIMH My3bIPeBUAHbIMH AQPaMH, JlexKallMMl B Oa3aJb- 
HOH HOMoBMHe KJeTKH. I]ia3Ma anuKaJIbHOH MOJIOBHHbI HMeeT 3e€PHHCTOCTb, 
OKpallIMBalollly1ocn remaToKcusiMHOM Bemepa. PaOgopua o6HapyxKeHo He ObIsO. 

SayquHAa KHUIKa CKyTHrepbI uMeeT (opMy HeOOJIbWIOH, CJlerKa H30PHYTOH 
TpyOKH c MaMeTpoM B cpegHeli yacTu OKONO 280 ». MbmuedHble CoH, 3a HCKJIO- 
YeHHeEM C(PHHKTePOB, BbIPaKeHb! JOBOMbHO cwiado0. KovibleBble MbILUIbI MOUTH 
Ha BCeM MIpOT#KeHHM 3aqHeli KMIUKH AByCTONHBI. I]poyombuble MbILILbI 3HauH- 
TeJIbHO CilaGee KOJIbILeEBbIX. 

Snutenuli 3aquell KHMWIKM He MMeeT ACHBIX KJeTOUHBIX rTpanull. AApa kpyn- 
HbIe, My3bIpuaTbie, C OHM ApbiluKOM. Ha monepewHom cpese Yepes CpeQHlolo 
 gacTb 3aueli KHUIKH MOXKHO HacuHTaTb 350—400 Aep, SAHHMAIOULNX allH KaJib- 
HYIO MOJIOBHHY KsleTKH. B mepegquel YaCTH 3afHeH KMWIKH SIHTeJINH oOpa3yeT 
10—12 kpynubix mpofombHbIx cK aqOK (pxc. 3). Cpa3y 2ke 3a MecTOM BnayweHHA 
MaJIbMMrHeBbIX COCYOB MpOAOJIbHbIe CKMaAKU usruoaioTcs lO HalpaBJIeHHIO 
K IleHTPy MpocBeTa KHUIeYHHKa, OOpasyA MMJIOPHYeCKHN Kalan. KuleTKH 9IH- 
TeMMAJIbHbIX CKJIaOK B 3TOM MeCTe CTAHOBATCA JVIMHHbIMH WH TOHKHMH (B cpeq- 
HeM JlocTuraiT 23—28 p BbICOTHI) H U3rHOaloTCA BMecTe C H3PHOOM CKJIa KH. 
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Spa, 3aHuMalollue B CKJaqKaX aNvKasbHOe MOMOKECHHE, B paHOHe KJlalaHa 
YAJIMHAIOTCA HM TepeqBurarorcs 6asaJIbHO. Hwknsa yaCTb CKaok MHuJopHnue- 
eKoro KslallaHa BbICTIaHa TOJICTOH KYyTHKyJIOH, No{WepxuBaloulen 3arHyTble 
yuacTKH CklagoK. Ilo HampaBseHHI0 K aHaJIbHOMY OTBepCTHIO KJI€TKH Ha CKJay-— 
KaX 3aMeTHO yMeHbilaioTcs (10 5—6 uw), HX Apa TakxKe MeJIbYaIOT, CTAHOBATCHA 
as KOMII@KTHeH, CT€HKH CKJIaqjOK 
TeCHO IipHleraioT Apyr K Apy- 
ry. JjMametp mpocBetTa Kulled- 
HHKa 3fecb paBeH 180—190 p, 
Tora Kak B paHoHe NuMOpnye- 


[| 
iL 


Death 


300 2. Uncs0 KONbUeBbIX MBILIIL 
B 3TOM MeCTe 3HAYHTEJIbHO yBe- 
JIMUNBaeTCA, UX CON AocTura- 
er 70—80  }» — oOpa3yertca 
OYeHb MOWHbIH CCMHKTep. OQnu- 
TeIHH cpeqHeH 4acTH 3afHeH 
KHWIKH OOpa3yeT 13—14 kpyn- 
HbIX MIPOOJIbHBIX CKMaOK He- 
OJMHAKOBOTO pa3Mepa c Plajj- 
KOH MOBe€pXHOCTbIO, BbICTIaH- 
HOH TOHKHM CJIO@M KYTHKYJIbI. 
Ilo HanpaBJIeHHIO K aHaJIbHO- 
My OTBepCcTHIO TIpocBeT KMMe4d- 
iim ee Sie. HHKa, KaK WM pa3sMep CkKJaqoK 
WM KJIeTOK, BXOJAWIMX B UX CO- 
cTaB, YMeHblllaetca. CKayku 
aHaJIbHOH OOJaCTH HepOBHEle, 
c OyrpHcTol noBepxHocTbio. CTOpOHbI HX MMOTHO MpHseraioT Apyr K Apyry, 
TIPHYeM SIHTeMMAJIbHbIM MacT 3fecb He Bese HMeeT OAMHAKOBY!O TOJIUIMHY. ~ 

CrejlyeT OTMeTHTb, YTO B KHWWeCYHHKe CKYTHFep, KaK H B MHUWeBapHTeJIbHbIX 
TpakTax OcTaJIbHbIX Chilopoda, asnuTesuu nepesHeH, cpemHe H 3aHeH KHUIOK 
He TlepexoqsT ofuH B gpyron. IloqoOuoe pasrpanuyeHve HaOsioqaeTcA HU B 
MHULeBapHTeJIbHOM TpaKkTe NOSBOHOUHBIX — MeK JY KOXKHIM HW KHUWCYHBIM JMH- 
Temuamnu (1, °*). 


Puc. 3. Tlonepeunpii cpes uepes cepemHHy s3afHeli 
KHIUKH 


Hocrynvao 
24 IIT 196! 
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Aeruane Akanemun nayrx CCCP 
1961. Tom 139, Ne 6 


IKCHEPHMEHT AJIbBHAM MOP@OJIOFH A 


P. A. BOPCYK u B. B. NONOB 


BJIMAHWE HEKOTOPbIX PEXKHMOB OCBEWWEHHSA 
HA BOJIb®OBCKYIO PETEHEPAILHIO XPYCTAJINKA 
Y JIM4MHOK HCMAHCKOrO TPHTOHA 


(ITpedcmasaexo axademuxom H. H. Illmaavzaysenom 24 II] 1961) 


B OcHoBy SKCIepHMeHTaJIbHBIX UcCeqOBaHUii Hallei adopaTopHHu MosoxKe- 
HO pa3BHBaeMoe HaMH TeopeTH4ecKoe NpefscTaBJeHve O BeLyllel powIM BHeIIHUX 
afeKBaTHBIX PasqparKeHHii M ecTeCTBeHHOTO OTOOPa B SBOMOUNM POpMaTHBHBIX 
CBA3eH, HIM UCTOpHyuecKoli «cMeHe opm» (') y 2KNBOTHBIX OpraHusmos (4). Oz- 
HHM H3 JOBOAOB B MOMb3y Beye POM BHELIHVX aleKBaTHBIX pasqpaxkenuit 
ABJIACTCA KOHBEPreHTHaA WIM MapadebHaA SBOIOUWHA PAA Mopdodusvos0- 
ruyecKHX OOpa30BaHHii, B TOM YHCJIe H MHTepeCyIOWHX HaC 3PHTebHIX ammna- 
paTos. 

IlosBuBLIMCh HG3aBHCHMO pyr OT Apyra y MpesKOB HeEKOTOpHIX COBpeMeH- 
HBIX XKHBOTHBIX, Take allllapaTbl pa3BHBaJIMCb B OTJCJIbHbIX CJLYYaAX B OUeHB 
COBepleHHbie: JIMH3OBbIe cyOsTINJepMaJIbHbIe H KaMepHble raza, cnoco6uple 
He TOJIbKO K BOCIIPHATHIO CBeTa, HO H K OOpasHomy 3peHHio. 

CyJa MO MHOPOUNCJICHHBIM SKCIepHMeHTaJIbHbIM HCCJIEMOBaHHAM, CTOJb CO- 
BeplieHHble rla3a, Kak MpaBHJlo, yxKe He HYKaloTcA B Mpollecce HHAUBHAYyaIb- 
HOrO pa3SBHTHA OpraHH3Ma B ajeKBaTHOM HM CBeTOBOM pa3f[paxKeHHu, KOTOpCe 
B TeyeHHe JJIUTeIbHOM SBOJIOWMH OHTOreHe3a 3aMeHHJIOCb, B H3BeCTHOH Mepe, 
lO cXeMe Mepexoyja Ge3ycJIOBHbIX paeqpaxKeHuli B YCJIOBHbIe pasqpaxKeHuA He- 
KOTOPBIMH HHaeKBaTHbIMH (HHAYKIUMOHHBIMH) H TpyYRHO OT HHX OTJCIMMBIMH 
(yHKUMOHAJIbHbIMM pa3sqpaxeHuaAMu. Tak, BHauaJe ONOpHaA WA WeHTpasbHon 
HeEpBHOM CHCTeMbI POJIb XOPAbI H OTUACTH OCeBOH Me3OJjepMbi 3AMeHHaCb MOcTe- 
MeHHO (OPMaTHBHbIM HHAJeKBaTHbIM BO3JeHCTBHEM XOpPJO-MesofjepMbi Ha 9KTO- 
AepMy, 4TO MpHBOANT B Hall WH yxKe Ces yuacTHA CBeTOBOFO pas pakensa K 
JeTepMHHAUMH He TOJIbKO HeEpBHOM MaCTHHKU, HO HM rlasHoro 3auaTKa. Croga 
2Ke MOMKHO OTHECTH POpMATHBHOe elicTBHe HAKOMJICHHBIX MO BJIMAHMeM MNOBBI- 
WeHHA (yHKUMH ria3a paGounx, HAM OpraHociel\MpwyecKUX OeKOB pasBUBAa10- 
WleHicaA CeTYaTKH, KOTOPbie, BCTYMaA B KOMIIJIeMeHTapHble peaKWHW C 2KTOep- 
_ MOH, COfelcTBYIOT JeTepMHHAlWH XpycTasuka. . 
| Ham KaxKetca, uTO [WIA BHIABAeHHA KOT{a-TO Beyulero, a TeMepb <ocTaTO4- 
 HOTO» 3HaYeHHA CBeTa B Pa3BHTHH Tla3a COBPeMeHHbIX MOSBOHOUHBIX HeOOXo- 

2MMO co6sIOAaTb 10 KpaliHei Mepe ABa ycoBusA: 1) yYHTbIBATh He CTOJIbKO KO- 
HEYHbIe Pe3yJIbTATbI OMbITa, CKOMbKO Te, IYCTb JaxKe BpeMeHHbIc. TeHAeHUMH, 
Kakve MOryT OOHApyKUTbCA B paSBHTHM Bcero Tvia3a W OTJeNbHbIX ero YacTen 
B Ppa3HbIX PexXHMaXx OCBeILeHHA; 2) MCMOMb3OBaTb TAKHE CBETOBbIC BO3SeHCTBUA, 
KOTOpbIe OCOGEHHO CHAbHO BAMAIOT Ha PoTOpellenTOpHble H PaHrHOSHbIe KJleTKH 
ceTuaTKH. ) 
OueHb YYBCTBUTEbHOM H HaPAAQHOM MOJe/bIO ABAACTCA SKCMePUMeHTadib- 
Had MHAYKUMA POrOBHUbI H3 KOMKHbIX TpaHCMManTaTOB H pereHepaTOpoB y JIH- 

| quHoK GecxBocTEIX ampuOuii. OnbiTbI NOKasasH, UTO Ha OCOGEHHO AKTHBHOM M1pe- 
| pbIBHCTOM CBeTY poroBulla HHAyUMpyetca B HanOo/ee KOPOTKHE CPOKH, Ha ecTe- 
- CTBEHHOM JHeEBHOM cBeTY TeMI ee HHAYKUMK HECKOJIbKO CHHKAeTCH, a B TEMHOTC 


6 
OHa BO MHOFHX CJlyyaAix BOBCe He HHAyUMpyerca ey. 
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B mannol paOote Halle BHAMaHHe MpuBJeKJO K ceOe BOCCTAaHOBJIeHHe, HH 
Tak Ha3bipaeMad BOJIbtbOBCKad pereHepallua xpycTaMKa y XBOCTATbIX amu- 
6uli. B HacTosllee BPCMA OKOHYATENbHO YCTAHOBJICHO, 4TO 9TO ABJICHHe 3aBH- 
CUT OT HHAYUUpylollero BOsselicTBuA CeTUATKH Ha BepXHUM Kpali PadyKKH, WS 
KOTOpOro B pesyubTaTe TaKOrO BO3felicTBUA M OOpasyeTCA HOBbIM XpyCTasHK. 
Oxa3asi0cb, TO B OTCYTCTBHe CeTYUATKH pakyKKa He MOKET aTb HadaJia HOBOMY 
xpyctauky. Pasbeyunenve pagyxXKH MU CeTYATKH MOCTHTAalOCb Pa3sHbIMHM CIOCO- 
6aMM: yasleHveM W3 Tula3a ceTaaTKM Cc OCTaBJIeHHeM Ha MecTe pafyKKH (**), 
nepecafKoii paly2XKH B 4yK Able MecTa MOAOMbITHOTO %KHBOTHOLO (*°), ee 9KCIWIAH- 
TallHell B WHTaTeJbHbIe cpefbl () nM ee H30MAIMeH B Tla3y C MOMOLLbiO OCO- -\- 
ObIX MUHHATIOPHBIX 9KpaHos (). 

Stu BiomHe yOeAUTebHbIe WaHHbIe O pelllaiolleM 3HaYeHHH CeTUaTKH A 
BOJbOBCKOM pereHepallHH BbIABHHYJIH Mepe HAMM BOMpPOC O BO3MOXKHOM BJIHA- 
HM TOrO WIM MHOrO aeKBaTHOrO rla3y CBeTOBOrO pa3{paxKeHHA Ha TeyeHHe 
3TOrO, BO MHOFHX OTHOWeHHAX CBOeOOpasHOro, BOCCTAHOBUTeJbHOrO Mpollecca. 
HyKHO 3aMeTHTb, YTO HCCeOBaHUA B STOM HallpaBJIeHHU ObIM yrKe HauyaTHl 
M. ®. Huxutenko (?), KoTOpbii ycTaHOBHJI, UTO BOJb(POBCKaA perenepalluA y 
JIMYMHOK MpyROBoro TPHTOHA MpoOHCXOAUT Kak Ha NOCTOAHHOM cBeTy (lammla 
HakaJIuBaHHa B 300 BT), TaK H B NOMHOH TeMHOTe, HO H B TOM MH Apyrom cayyae 
OHA CONPOBOKAaeTcCA BaKYOJM3AlMeH BOCCTAHABJIMBAIOWUXCA XPyCTaJIMKOB. 

B HacTOAULeM HCCJIeqOBaHHH BbIACHAJIOCb BJHMAHHeE Ooslee pasHOOOpasHbIxX 
yCJIOBHi OCBeLeHHA Ha BOCCTAHOBJIeHHe XpycTawHkKa y HeH3yyeHHOrO JO CHX 
Mop B 3TOM OTHOWeHHH OObeKTa McnaHcKoro TpHToHa — Pleurodetes Waltlii, 
JlerKO pa3MHOKalollerocd B Na6opaTOpHbIX YCJIOBHAX B TedYeHHe Kpyrvioro roa. 
YKMBOTHDIe BbIPAW|MBaIuCb H3 HKPbI M HCHOMb3OBAIHCb AIA OMbITa Ha 52—D4 
cTaquax pasBuTua (°). [logonbirHble JIM4HHKH, Y KOTOPbIX Yepe3 paspe3 B poro- 
Bue yasiaJicAd XpyCTaJIMK, MOMellasIucb B KaMepbl C Ppa3HbIM CBETOBbIM pe- 
2KHMOM, B KOTOPbIX ABTOMATHY¥eCKH NMofepKUBaslacb TemMepatypa 21°. 

B cBx3H C yMOMAHYTHIMM OMbITaMH TO BJIMAHHIO pa3HbIX YCJIOBHU OCBeLeHHA 
Ha WHAYKWMIO pOroBHIbl HalIH MOJOMbITHbIe 2KMBOTHbIe TakKe NOMBepraJiucb 
BO3AeHCTBUIO IIpepbIBHCTOFO CBeTa, HeMpepbIBHOFO OCBeLeHHA H MOJHOH TeEMHO- 
Thl. BpWIM MOCTaBJIeHbI Be PPyNMbI OMbITOB, OCHOBHOe OTJIMUMe KOTOPbIX 3aKJII0- 
YaJIOCb B HHTCHCHBHOCTH ocBelleHHsA. B I rpynne Hcnosb30Basca Ooulee CHIbHbIM 
MCTOUHHK OCBelleHHA — JlIaMMa HaKaJIMBaHHA MOULHOCTbIO 75 BT C OCBeleH- 
HOCTbIO NOJOMbITHHIX *KUBOTHEIX 100 1K; Bo I] rpynne npuMeHasacb Mamna 20 BT 
€ HHTCHCHBHOCTbIO OcBelleHHA 10 Jk. 

KonTpOJIeM CLYKUIM IMYHHKH C yaJleHHbIMH XpyCTasIMKaMH, HaXxoj,4BlUMeca 
B yCJIOBMAX eCTeCTBEHHOFO OCBeleHHA CO CMeHOH HA M HOoUH. Bcero Obiwio 
mpoonepHpoBano 115 avuMHoK, 3acHKCHpOBaHHbIX JA MpHrOTOBJeHUA Cpe3o- 
BLIX lIpelapaToB Mexgy 15 u 22 AHEM nocae Onepalun. 

B pesyubrate onbitos I rpymnbl oKa3asocb, YTO x pyCcTavIMK BOCCTaHaBJIMBaeT- 
Cf BO BCeX CJly¥aaX, He3aBHCMMO OT XapakTepa CBeTOBOFO BO3eHCTBUA, IpHueM 
NO TeMIly BOCCTAHOBJICHHA TMOONbITHbIE XHBOTHbIE MaJIO YeM OTMMYAIOTCA OT 
KOHTPOJIbHbIX. OHaKO y OOJIbUIMHCTBa MOJOMbITHBIX 2KMBOTHBIX, MpeObiBaBlIux 
B TEMHOTe, TaK Ke KaK HM B Pa3HbIX YCJIOBHAX OCBeWleHHA, XpyCTasIMK pa3BH- 
BaJICA HOPMAJIbHO JIMUIb JO Hayadla FuddepeHUMpOBKHU eFO BOJIOKHHCTOM MAaCCBI. 
Ko BpemMeHu %Ke O6pas0BaHHA JMH3O0BEIX BOJIOKOH B WeHTpe pa3BUBaiolleroca. 
XpycTaiuka MOABJAIOTCH KPyMHble, OKpPyrvible KJI€TKU, Pe3KO OTMNUAIOWIHecA 
OT OKpy2KaloulMX UX yAIMHEHHIX KJeTOK MepeXoHOH 30HbI MU Oysyulero KOpKO- 
Boro cilod. Takve KJleTKH M0 KaKHM-TO, NOKa HeH3BeCTHBIM IpHunHaM He Hpe- 
OOpasyl0TCA B JIMH3OBbIC BOJIOKHA HM UX MOABJeHHe CBA3aHO Cc Oygzyuleli (puc. 1) 
WIM yoke HavaBleHca (puc. 2) BakyouM3alMel xpycTranuka. C HacTynieHveM 
ABHOM BaKkyOJM3allMH BaKyOM pa3HOl BeJIMYHHbI 4acTO HaOwllOAaloTCA B 
WeHTPe BOJIOKHUCTOH Maccpi (puc. 3). Hepegxko, no-BAAUMOMy B pe3sysbTaTe CHA- 
HHA TAKNX BakyOuleH, OOpasyeTcsH OoMbIIaA NO/IOCTh B XpycTasuKe, OKpy2KeHHan 
MOJIOABIMH BOJOKHaMH MW XpyCTaJIMKOBbIM 3NMTeHeM (puc. 4). mit 

CkopocTb BosbpoBcKoli perenepalluH, Kak U3BecTHO, NoyBepKeHa 3HaunTeIb- 


HEIM HHAMBUAyaIbHbIM KONeOaHuaMm. Ilostomy y ocoGeli Kako Tpynnbl Nop- 
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15-qHeBHOrO pere- 


Puc. 2. IIpeppructoe: ocpemenue. Ha- 


Pue. 1. Henpepnipnoe ocpemenue. Perene- 
qaJIO BAKYOJH3alHH 
Hepata 


pat 22 qHeii C HeEQOpasBUTLIMH BONOKHAaMH 


Puc, 4, Tlpepprpuctoe ocsemjenue. Kpynnaa 
MONOCTh B perenepate 15 nHen 


Puc. 3. Temuota, Bakyonnsaiua pere- 
Hepata 22 jHeH 


AH, tT. 139, Ne 6, Bopcyx u Tonos 


ba ey wit 


OMBITHBIX 2KUBOTHBIX PereHepHpylollve xpycTamuKH OBI auddepentiu popanbi 
NO-pasHOMy. ITO OOcTOATeNBCTBO B CBO OYepeRD NOATBepKaeT, uTO Hayao 
OTM€4eHHOK Bblllle BaKYOJIM3aLMH «CBeETOBLIX” HM «TeMHOBBIX» XPYCTaJIMKOB 3a- 
BHCHT He OT HX aOcOMOTHOFO BOspacTa, a TOKO OT CTeMeHH HX uddepenun- 
poBku. Bo Beakom cayuae, Jo Hauana IipHcyieh xpyctanuky quddepenupoBKn 
Ha SIMTeNMH UW BOJOKHa BaKYOMM3aLlUA MOsHOCTHIO oTcyTcTByeT. O cBa3H Mex- 
Ay NubPepenuuposkoi uw Bakyounsateli xpyctamuKoB y HalUHX MOOMBbITHBIX 


*KUBOTHBIX MOXKHO CyAUTb NO AaHHbIM TAO. 1, B KOTOPOi CBeyeHbI OCHOBHEIE pe- 
3YJIbTaTbI HCCJeqoBaHHaA. 3 


Ta6uunna 1 


Pe3yJIbTAaTbI ONBITOB 10 BJIMAHHIO pa3sJIHYHBIX CBETOBEIX P@KHMOB Ha BOUIbPoB- 
cKytO perekepauuto y Pleurodeles Waltlii 
(CTaqWA NOMONITHEIX XKMBOTHBIX 52—54) 


Manonub-| 3 nux c | Xopomo | 3 pax c 


Yneno an-|Xpyctasnx| PePeHUH- | paxyonu- |ANddepen- BakyOuu- 
CeeToBoh pexHM funpoK mow |He BoccTa- |POBAHHEIX | sane WHPOBaH- |  sanueit 
ONbITOM HoBusca |XPYCTAaTH- (Gs RIES SP VIC= a a (iBs Oy 
KOB TaJIHKOB 
| rpynna (cHJibHOe ocBemlehHe) 
IIpeppipucrsit | | | 
cBeT 49 ete 3 — | 415 66,6 
Hen peppisubiii r ie 
CBeT | 18 — 1 — | 17 | 82,0 
Temuorta | 18 — | 2) le oe eee 8 tO 81,2 
A II rpynna (caa6oe ocpenlenne) 
' Tipepprpucraiii | eag Re 
CBeT - 14 — 4 | 7 | 100 
Hen pepplspHniit 
cBer {4 — 8 — | 3 400 
Temuota 13 -- 10 3 


100 


Ha ocHopaHuu MaTepHasos | rpymnubl ONbITOB BOSHUKJa JOrayKa, YTO BakyO- 
JM3allMA KTEMHOBLIX» XPYCTAJIHKOB ABJIAeCTCA C/IECTBHeEM MOJIHOrO OTCYTCTBHS 
CBeETOBOFO pa3fparKeHuA CeTYATKH, a BAKYOVIMSALLMA KCBETOBBIX» XPyCTaJIMKOB — 
pe3yJIbTaTOM, M0-BHMMOMY, CJIMUIKOM CHJIbHOFO, NepeBosOyxqaloulero CeTuaTKY 
cBeTOBOro BO3yelicTBMA. B cBaA3M Cc 9THM H Oblia MocTaBsieHa I] rpynna onpiToB 
c 6oslee caObIM CBETOBbIM BO3JelicTBHeM. OgHakoO u3 TAO. | BHITeKaeT, 4TO pe- 
3yibTaTbt onbitos I u II rpynmbt B OOWeM OAHOSHAUHBI CBUJETEbCTBYIOT O 
TOM, 4TO HHTCHCMBHOCTb OCBeLLeHHA He HrpaeT CyWLeCTBeHHOM poOsJIH B BOCCTAa- 
HOBJIeHHM XpycTauKa. B KOHTPOJIbHbIX OMbITAaX (25 H4YMHOK), B ycCOBMAX ec- 
TECTBEHHOFO OCBEIICHHA, BAaKYOJM3aUHA OTCYTCTBOBAJIA. 

Uem Ke OObACHUTb ABHYIO Je(eKTHOCTb MHOTHX XpyCTaJIMKOB B OMbiTe H 
ee OTCYTCTB He B KOHTPOWJle, HHaYe TOBOpPA, MoueMy 9Ta HetbeKTHOCTb OABIACTCA 
B paBHOli Mepe HM B TeMHOTe MH Ha MCKYCCTBEHHOM CBeTY Pa3HOM CHJIbI 4 pasHoro 
Xapaktepa. 

Hyxxuo Jlymatb, 4TO 9Ta JeceKTHOCTh 3aBHCeda He OT CHJIbI CBETOBBIX pas qpa- 
*KeHUM CeTUATKH, a OT KaYeCTBa pa3{parKalollero CBeTa: OT OUCHb CyUlecTBeH- 
HbIX pa3JHUNii B CIIEKTpaIbHOM COCTaBe HCKYCCTBEHHOH HM eCTeCTBEHHOK panna- 
wav. Hawi mogonpitHble M4MHKH C JePeKTHBIMH XpyCTasMKaMu OCBelllasIHCb 
ylaMnaMH HakaJiMBaHuA, CBeT KOTOpHIX GoraT HHpakpacHEIMu syuamu (80— 
90%), GeneH 3eeHLIMH HM CHHe-PHOJeTOBLIMH H MOUTH He COfepxKUT yabTpacuo- 
JeTOBHIX JyUeli, TOrZa KaK KOHTPOJIbHbIe JIMYMHKH C HOPM@JIbHBIMH i beans 
KaMH HAXOMMIMCb Ha eCTeCTBEHHOM COJIH€EUHOM CBeTY, OTHOCHTebHO OeHOM 
vHpakpacnbima (50—70%) 4 opaHxKeBo-KpacHbIMH JIyuaMH Hi ON a 
GoraToM, B OCOGeHHOCTH B MOJIeHb, XKENTbIMH, 3CJCHBIMH, eae Ba 
M YJbTpapvoneToBLIMM JyyaMu, T. €. TAMMOH JyYeH C TIMHOH BOJIHDI B 
ie 


1489 


550 mv. Orcrojja MOKHO 3aKMIOUNTh, YTO Hal MOAOMbITHbIe KCBETOBbIe» JIMYHHKH 
(He TOBOpA y2xKe O KTEMHOBHIX») MoMyIaJIH JaseKO HeEOCTATOUHOe KOJIMYECTBO 
KOPOTKUX HM OTHOCHTe/IbHO KOPOTKUX Jlyuel CMeKTpa, a Beb HMCHHO CBETOBbIC 
BouHbt B 502 u 517 Mp MaKCUMasIbHO HOPIoWlaloTCA CeTYATKOH 3EMHOBOAHEIX (°). 
Ilo Bceii BeponTHOCTH, TaKVe HIM OM3KUe K HUM 3eueHble M Po yOOBaTO-3eeHbie 
YUM, BbISbIBAA OCOOeHHO CHJIbHOe pa3qpaxkenwe ceTYaTKH, OOecIieuHBaloT U 
(IpaBHJIbHy!O pereHepaluio xpycTasuka. 

Bmecte C TeM, H3 COMOCTAaBJICHHA Pe3YAbTATOB HACTOAINMX ONbITOB MO BJIHA- 
HUIO HCKYCCTBeHHOFO OCBeLeCHHA Ha HHAYKUMIO XpycTaduKa M3 BepxHero kpaa 
paly2KKi C pe3yJIbTaTaMH IpexKHHX OMNbITOB MO BJIMAHHIO TAKOFO Ke UCKYCCTBEH- 
HOrO OCBelleHiH Ha HHAYKUHIO POrOBHIlbl MOXKHO CeaTb MpesnosoKenve O 
Pa3HbIX HCTOWHHKAX 9THX WMHAYKIUMOHHBIX BOSeHCTBHH. Buaarojapa cooTset- 
CTBYIOINUM 3KCIepHMeHTabHO-MopdosormueckuM (°) WH SMeKTpoc*usHOsOrHye- 
ckum (°) ucceqOBaHVAM ObIIO NOKA3aHO, YTO MHCTOUHHK HHAYKUMH pOroBulibl Ha- 
XORUTCH Tyle-TO Y OCHOBAHHA BHYTPeHHHX YIeCHUKOB POTOPeleNTOPHHIX KMeTOK 
ceruaTku. OH CBx13aH C KOCTaTOUHDIM» jlelicTBuem noTeHiiMana III (no Tpaxnty) 
9JIEKTPOpeTHHOrpaMMbl, a MOcNeHAA BOSOy*KaeTcA NO BAMAHHEM Kak eCTe- 
CTBCHHOTO, TaK H HCKYCCTBeEHHOrO OcBeljeHuA. Hapsagy c 9THM pa3saM4HCe OTHO- 
WIeHHe BOCCTAHAaBJMBaIOMerocd XpyCTaJIMka K eCTeCTBeEHHOH HM HCKYCCTBeHHOH 
payvalWH HaBORHT Ha MbICJIb, YTO HCTOUHHKOM HHAYKUMOHHOTO BOSJeHCTBHA 
CAOMKHON CeTUATKH Ha BEPXHHH Kpali pakyKKU ABJIAIOTCA He CTOJIbKO ee (POTO- 
pellenTOpHble, CKOJIbKO OYe€Hb YYBCTBHTeJIbHbIe K XapakTepy TOTO HH MHOTO 
OCBeILEHH A MY JIbTHNOJIAPHbIe HJM Par HO3HbIe KNeTKH (7). BamxKahwen 3aqa- 
ave Hallux HCCeqOBAHH ABJIAeTCA MpoBepKa Halllero MpeANouowKeHHA O 
peliiaioujeM 3HaYeHHH CMeKTpaJIbHOrO COCTaBa af[eKBaTHOTO Twla3y CBeTOBOTO 
paspaxkeHHA JIA HOPMaJIbHOrO, a BO3MOXKHO HM yCKOpeHHOTO (MpepbIBNCTOe 
OcBeliieHHe) TEUeEHHA BOJbPOBCKOH pereHepallMu XpycTasIMKa Hapsgy c yTOUHe=- 
HME€M HCTOUHMKOB JlervKallleH B OCHOBe S9TOTO ABJICHHA MHJYKUMOHHOK CBASH. 


Mockosckuk rocyapcTBeHHLlii YyHHBepCHTeT Tocrynuno 
um. M. B. Jlomonocopa PRN WY BESS, 
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PHSHOJIOTH A 


M. T. 3AKC u M. M. COKOJIOBA 


YCTAHOBJIEHHE PA3JIMUMM MEXKAY OTJEJIbHbIMU CTAXAMHM 
HEPKW (ONCORHYNCHUS NERKA WAHLB) MOCPEJCTBOM 
PEAKUHH MPEWMMUATAWHH 


, (I7pedcmasaeno axademuxom B. H. Yepxueoscxum 3 IV: 1961) 
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A. H. Tannen, 1a npumepe GaiikanpcKoro omyia(°), BNepBEIe MOKa3au1 BO3- 
MOMHOCTb YCTaHaBJIMBaTb C MOMOIN[bIO peakUuH MpeluNnUTAalNM pasmMuuA MexK- 
Ay 29KOMOPMYeCKHMH PacaMH B Mpeslemax OAHOFO Bua PIO. 3a MOCeqHee JecaTH- 
JieTHe MOABHJICA pA paOOT aMepHKaHCKUX, KaHaCKMX HM AMOHCKHX aBTOPOB 
(°-) Ha fococax M Apyrux pbiGax, MbITAaBLINXCA yCTaHOBUTb BHYTPHBUAOBHIe 
pa3JIM4HA NO peaKIMM U30- H reTepoarrJOTHHALHH HM MO YacTOTe BCTpeyaemocTH 
Pa3IM4HbIX Tpynn KpoBH. OTH paGoOTHI MOKa3a/IM BOSMOXKHOCTh UCNOMb30BaHNA 
HMMYHOCepOJIOrHyecKHX MeTOAHK JIA WaHHOH emu. Ho, 10 MHeEHHIO CaMHXx aBTO- 
| pOB, WIA OKOHYATeIbHOrO pelleHisA BOMpOca NpeCTOUT elle NpokelaTh 3HauH- 

TeJIbHYyIO paooTy. 

Hamu JIA ycTaHOBJeHHA pasHYAl MeKy OTAebHbIMM JIOKAJIbHBIMU CTa- 
HaMH HepKH Oblia HClIOb30BaHa peakUHA MpelunuTalun B MpoOMpKaX, HU B Ka- 
WeCTBe NapaJeMbHOFO KOHTPOJA YaCTh 9KCMePUMeHTOB Oblia yOMpoBaHa 0 
MeTOAy MpelunutTayHu B arape (**). 
 MatTepwaad 4 MeTOAHK a. ONDITH NpOoBO_NANCh Ha B3POCIEIX Hep- 

. Kax M3 4 cTay, 3axOJAuux Ha HepecT B OacceliH p. bpictpoi v3 ABayHHckKoro 3a- 
' aupa wa Kamuartke: ctaja, uqyilero B 03. JlanbHee B HiOHe — Ha4uaie MIDNA 
’ (ctago A); crayja, BXOJALero B TO %Ke O38ePO 3HAYHTEILHO MO3AHee, B MiOse (cTa- 
no b); craya, ugqyutero B 03. BamkHee ofHOBpeMeHHo Co cTagom A (cTago Banx- 
Hee); CTafa, Halpapssiolleroca BBepx no Ilaparyuke OfHOBpeMeHHO CO CTayOM 
_B (crago [lapatyHckoe). Oru cTaqa AOKabHO oGocoOMeHBI, U «Onyx aHHAy 
_ WpeACTaBAIOT HCKMNOUeHHe. 

B kKauectBe aHTHreHOB, MpaKTM4eCKH PaBHOLeHHbIX, HCMOMb3OBaIaCb CbIBO- 

pOTKa KPOBH WIM BbITAKKH M3 CKeeTHOM MycKysaTypbI pbIO. Mumysusanusn 
_KPOJIMKOB 9THMH aHTHreHaMM NpOBOAMMaCb MO CXeMe, cooOuleHHOli HaM HM MIpHu- 
HATO B OTJeNe MUKpoOvONOruM MucTuTyTa SKCMepHMeHTabHOK MequuMHBI. C 
| uuTepBasiom 3—4 qua B TeYeHHe 3 Heedb BBOAUIOCb BHYTpHBeHHO no 0,5 mr 
6e1Ka MBILMeTHOH BHITAKKH HH 0,5 MJ CbIBOpOTKH KpoBH pbiOpl. Pa3 B Heyeu0 
BHYTPHBeHHOe BBeeHHe AHTHTeHa CONPOBOMAaNOCh NOAKOMKHOK MHbEKIMMeH B 
6 IlyHKTOB CMecH aHTHreHa CO CTHMyAATOPOM (abioBaHTOM) lo Mpeliqy; B kax- 
Ayto Touxy no 0,1 mi cramysatopa u O,1 Mr MbiuedHoro 6enka Hai 0,1 Mut cpIBO- 
potku. Yepes 8—10 Auel Mocwe MoceAHeEH HHbCKUMM KPOJIMKK o6eckpOBJIHBa- 
JIMCb, M MOMyYeHHbIe OOLMHbIM MyTeM AHTHCHIBOPOTKH, Tak Ke Kak M aHTHTeHbI, 
KOHCEPBHpOBaJIHCh MepTHOJaTOM. 
 Tipeyunutanua mpopoquaach B MpoOupKax C BHYTPeHHUM [MaMeTpoM 3 MM; 

, HX BBO_UsCcaA 0,1 Ma HepasBeeHHOM AHTHCHIBOPOTKH, Ha KOTOPyto HaCJlavBadl- 
d AHTHFeH B COOTBeTCTBYIOUIeM pasBesenuu, OOnr4HO | : 400; 1 : 1600; 1 : 6400; 
1:25 600 u 1: 102 400. Peaxuwua cTaBusacb Cc CHCTeMOM aHTHreHOB HM aHTH- 
_ CbIBOPOTOK, aloe BOSMOXKHOCTb CpaBHUBAaTb [Ba CTafa, MPHYeM Kak KONTPOb 
BCera CTaBHlacb HW peak C HOPMAJIbHOM KPOJMYben ChIBOPOTKOH. [lposogu- 
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JINCb TaKk?%Ke H KOHTPOJIbHbIe PeaKIUHH C CLIBOpOTKaMy, aGcop6upoBaHHbIMH (HC- 
TOULCHHBIMN) 10 OOLeMpHHATOH MeTORMKe WM MpellMnuTallMaA B arape. 

PesyaptTaTu. B rau. 1 mpeycCTaBJleHbl JaHHble NO BCeM BapvaHTaM 
peakUMH NpellunuTaluy B IpoOMpKaX C HEHCTOMEHHBIMM CbIBOPOTKaMH. Bo Bcex 
culy¥aiX AHTHCBIBOPOTKH BCeX 4 cra, pearupoBaJIH MOJIOMKUTEIbHO C aHaJOrH4a- 
HbIMH «(CBOHMM») AHTHTeHaMH, MpM BCeX pasBe\eHHAX NOCJEAHHX. 


SUEV6) mest ii, aie el 
AHTHCBBOPOTKH & AHTHUCHBOPOTK H wo 
ni +) 1 o <2) 
ANTHTeHbI a Fe) ® SI g 5 2 q || AHTHTeH DL < 1Q 3 o g 5 2 S. 
HOUX pa3- iS o Se ee ee ° ° ° on SE& 
senenne | 2 | 8 | 2 | SB Eel] tree eh ae 
S) |oe (hee 2 Bes Se 5 |) Se Se Sp aires 
Crano A Crago | 
Buanxuee | 
, | Z 
1 : 400 3x | + Ost OO Te | eats ial meee 0 
4 : 1600 ax 0 5 0 gi Vit y4600" ae De ae ) 0 
4:6400 | 2x 0 ) 0 QO. jit : 6400) Oia ox 0 0 
1 256002 xX 0 0 0 Omni 225600 0 bile a 0 0 
1: 102400) 2x 0) 0 0) Q {4 : 102400 0 + | 0 0 
Crazo 
Crajo B Ilapatyu- 
cKoe | 
4 : 400 + ax 3X + O {4 : 400 } + 2 = BID 0 
4 : 1600 0 3X DIS 0 O {4 : 1600 | 0 + 0 Sy 0 
4 : 6400 0 2K aK @) O 462007 sia 0 0 Pe 0 
4 : 25600 0) x + 0 QO {4 : 25600 | 0 0) 0 PSE 0 
4: 102400) 0 rae +- 0 O 14 : 102400 0 0 0 PISS 0 


B To Ke BpeMA aHTHCbIBOpOTKa cTaga A pearMpoBasia C aHTMreHaMH BCeXx 
Apyrux cTal OTPHMaTebHO, H TOKO pH pasBezenuu | : 400 Obiia oTMedeHa 
cla6ad MOJOKUTebHaA peakuuA. AHTHCbIBOpoTKa IlaparyHcKoro ctTaya Bewa 
ceOA COBepWIeHHO aHaJIOrHuHO. 

Hekotopble OcO6eHHOCTH MpOABHJIM AaHTHCbIBOpOTKH cTaq B u BawxKuero. 
C auturenamnu cray A u Ilapatyuckoro on pearupoBasM NOJOKUTEIBHO TOJIb- 
KO lip pasBegenuH | : 400. Ho Mexyy co6or sTH cTagza Aa MOMOKUTeIbHYIO 
MepekpecTHy!0 peakiHi0. KOnTpOJib C HOPMAJIbHOM KpOJIMUbeH CbIBOPOTKOH Jar 
BO BCeX CJlyuaAX OTPHUaTeIbHYIO peaKIHI0. 

Takum o06pa30M, BbIABAAeTCA OTYUCTIMBad pa3sHua B peaKUMH Ha aHTHTeH 
«cBoero» CTafa HW «Apyroro» craga. [lomoxuTenbHaA peakUMA Cc reTeporeHHBIMA 
aHTHreHaMH Mp BbICOKHX KOHIeHTpalHAX MOCeqHHX CBUJETeIbCTBYeT O TOM, 
4TO BO BC€X AHTHCbIBOPOTKaX MMeIOTCA AHTHTea, COOTBETCTBYIOUHe OOULeBH- 
AOBbIM aHTHreHaM, CBOHCTBeHHBIM BCeMy BHAy Oncorhynchus nerka. Haauane 
NONOKATEbHOK MepeKpeCTHOH peakUHH Mexyzy cragqamu B u Bawxuee 3acTaB- 
sseT IyMaTb 006 OMmpeeeHHOM HX reHeTHYeCKOM POACTBe — pesyAbTaT, KOTO- 
PbIH He ABJIACTCA HEOKUTAHHBIM C HXTHOMOTHYECKONH TOUKU 3PeHHA. 

M3 Tao. 2, re crpynmupoBaHbl pe3yAbTATHI ONbITOB C MCTOULCHHBIMH CbIBO- 
PpOTKaMH, BUHO, 4TO BO BCex CJLy4aAx HCTOWLEHHe CLIBOPOTKH aHaJOTM4HbIM aHTH- 
TeHOM OCBOOOKMaeT ee OT AHTUTEM, CHelMpuuecKHX JIA WaHHOro anTureHa. C 
STHM AHTHTeHOM CbIBOPOTKa yxKe He JaeT NOMOMKUTeMbHOH peakuuH. MHaye 06- 
CTOHT JeO Mp UCTOMLeHHH CbIBOPOTKH TeTepOreHHbIMH AHTHTeHaMH. 

Hcroutenve cbisopoTku A coOcTBeHHbIM aHTHTeHOM He YCTpaHAeT ee peakLHH 
c auTurenom B, pasBeyenubim B 400 pas. Ho mpm uctomenuu anTurenom Bb, 
COXpaHAA NOYTH MOJIHOCTbIO AKTHBHOCTb B OTHOWICHHH aHaJOrH4HOrO aHTHrena, 
9Ta CbIBOPOTKa WesIMKOM YTpauHBaeT TY MaJlyIO AKTUBHOCTb WIA anTHrena Bb, 
KOTOpyl!o OHA HMewla JO UCTOWeHHA. CeqoBatesbHo, oOOpaboTKa aHTHreHOM «co- 
ceqHero» cTaya ocBodoyusa AaHHYIO CbIBOPOTKY OT «OOILeEBHOBLIX»” AHTHTeI, a 


aHTHTea, CHelMpu4Hble AIA WaHHOrO cTajja, cOXpanMMch. Tak Ke BeYT CceOr 
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MOCTAJIBHBIC AHTUCHIBOPOTKH Mp HCTOULeHHM UX AaHANOTMUALIMM HH reTeporeu- 
HbIMM aHTHreHamu. Ilepekpectuoe ucrouteHue aHTHChIBOpoTOK Bb u Banx- 
Hero MOATBEPRUAO MpaBMJIbHOCTh MpeAMOOKeHUA O POACTBe STHX CTA, cre- 
a ope Ha OCHOBaHHM pe3yJIbTaTOB peaKILHH C HeMCTOILeHHbIMH CHIBOpOT- 
| KaMH. 
Ha puc. la (cm. ska. k cTp. 1467) mpeactaBnenbl pe3yabTaTH peakunu mipe- 
WMMMTauMH B arape Mery cbiBopoTKoli B wu anTurenamu A u B. Bugno, ato 


Ta6nunna 2 


Hcromenu bl€ AHTHCbIBOPOTKH 


Be a es ee oe a ee 
C A C Baux- | C Hapa- 
asset ky pas- Tayo | Crago B | panes Bere ey . 
ee ee 
a | 6 a 6 6 @ | 6 - 
reer se Newer othe tlhe etal oN eh atid pagal need 
Crano A 
4: 400 0 2x | | 
1: 1600 0 + | | | 
1 : 6400 0 a | 
1 : 25600 Or deers | | 
4 : 102400 | 0 a} 
Crayo B 
1 : 400 + 0 a 0 0 S| 
4: 1600 0) 0 oS 0 0 “bE 
1 : 6400 0 0 ax 0 0 a 
1 : 25600 0 0 2X 0 0 0 
1 : 102400 OF Oop sh 0 0 Oa | 
Crajo Bavmxnee 
1: 400 | 2 V 
4 : 1600 | aa 0 
1: 6400 | +. 0 
1 : 25600 ats 0 
1 : 102400 | + 0 
,Crago [lapatyuckoe 
1: 400 | | 2x 0 
4 : 1600 2X 0 
1: 6400 | 2x 0 
4 : 25600 2X 0 
1: 102400 | By 0 


WpumMeuanHue. a@—uctoulenHad auTureHom ctaga A; 6—TO me cTana B; 
@— TO *%e ctaga Bauxuero; 2—To ®e craga IlapatyucKoro. 


MOJIOCHI MpelMNUTALHH OOpas0BasIHCb TOJIbKO Ha CTOPOHE aHasOrHuHOrO aHTH- 
rena. Ha cropone rereporeHHoro aHTHreHa peaKIlMA OTpHllaTebHaK. B To xe 
Bpema (puc. 1 6, cm. BK. K crp. 1467) Ta xe cbIBOpoTKa b qaeT Mosocwl mpelu- 
MUTAaWMu He TOJbKO CO <CBOMM» aHTHTeHOM, HO H C aHTHreHOM DyimkKuero. Oto 
IeMHKOM COBlagaeT C pe3yMbTaATAMH peaKIMH KOJbUeMpelMMUTayHn. 

Takum o06pa30M, peakIlHA NpelwMuTalMH B MpoOUpKax OKa3aNaCb MpHroy- 
HOH JIA YCTaHOBJeHUA OMOXHMHYeCKOH (AHTHTeHHOH) CrelkMpHu4HOCTH OTJeub- 
HbIX JIOKAJIbHBIX cTaq HepkH. IIpu paOoTe C BbICOKOaKTHBHbIMM CbIBOPOTKaMA 
adekT OOMeBUOBLIX AHTHTeHOB CKA3bIBaeTCHA JIMIIb MPM BbICOKOM KOHIeHTpa- 
IMM AHTHTeHHOrO MaTepHasla, HW 3MMMHMpyeTCA MPH SHAYHTeIbHbIX pasBefe- 
HMAX MOCeqHero, Kora B UMCTOM, He3aMaCKHpOBaHHOM Bue BbICTyNaeT JeH- 
CTBHe AHTHTeHOB, CHeMNPU4HbIX JIA WanHHoro cTaza. 

Takum o6pa3oM, peaKiin KOMbIenpelMMMTallHy MpHMeHHMA JIA PasAMYeHAA 
oco6eH ofHoro cTaya oT Ocobel Apyroro ctaja. 
aes 1493. 


Hapsagy ¢ ApyrHMu HMMyHOCeposOrHyecKHMM MeTOqaMH OHa JOuDKHa HaliTH 
IIPHMeHeHHe TPH H3YYeHHM SBOJUOWMH pbIO, a TaKKe MIA pellleHHA HEKOTOPbIX 
BOIPOCOB MPOMbICJIa H BOCIIPOHSBOACTBAa JIOCOCeBHIX. 


VncrutTyT 2BOJOWHOHHOH (bu3HOMOrHH Tlocrynuno 
um. MH. M. Ceuenosa 29 ILE 1964 
AxayemuH Hayk CCCP 


HIMTHAPOBAHHAA JIATEPATYPA 
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20. Hi Tananes, Wpnpoma, Neg, 65.-(1936). 2 015 is ea aide tau Drips 
Ne 7—8, 136—138 (1938). 4. H. Taaanues, Tp. Baiixanpcxon numuon. cr. AH CCCP, 
10 (1940). 5. H. Tamaues, Tp. 3007. uucr. AH CCCP, 6, Ne 4, 68—91 (1941). 
‘j.E. Gushing, Fishy and Wildlife Sery. Sp. Sct. Reps) Fishe Noots#, Iendiooo)s 
‘J. E.- Cushing. J. S prague, Amer. Naturalist, 87, p..807—31o (1953), 98 Jeb. Gir 
shing, GL. Duvall, “abide 91, -p. 121-126) (1957) Gee Rad Comoe 
Fish and Wildlife Serv. Sp. Sci. Rep. Fish., Ne 28, p. 39 (1957). 1°G. J. Ridgway, 
J. E. Cushing, GL. Ditvali® Fish. and Wildliiie -Servwasopsotiaeenemiisiines 
Ne 207 (1958). “GJ. Ridgway, G.M. Klonz, Spec. scienty paper -sishemes 
No 324 (1960). "Suehiro Jasio, Bull. Physiograft. Sci.) Rec. Inst) Tokio 
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Hornaangm Akanemun nayr CCCP 
1961. Tom 139, Ns 6 


i a eT 


PH3HOOTH A 


A. A. MIOJIBBEPP 


O MEXAHH3ME HAPYWWEHUS CHHTE3A ALLETHJIXOJIMHA 
®EPMEHTATHBHO OBPA3SYIOUNEMCA MEPEKUCbIO BOJOPOJA 


(I pedcmaeaeno axademuxom B. H. Yeprueoeckum 7 IV 1961) 


PepMentaTuBHO OOpasyiouladca Mepekucb BoOpoka HapyllaeT MUOHEBpauIb- 
_ Hyt0 Mepeyauy, uTo oOycOBJIeHO, MO-BHAUMOMY, MOfaBsIeHHeM CHHTe3a alleTHJI- 
' xomMHa ('). Caa3aHo JIM TOpMOxKeHHe 9TOrO CHHTe3a C HapylWieHHeM peakUNii 
)oOpa3soBanua alleTui-KoA uaM c yrueTeHvemM XO/MHAlleTHIAa3bl, OCTaBaOCb 
| HEBbIACHEHHEIM. 

B wactoslleli paOoTe ucceqoBanocb Bo3sfelicTBHe Mepekucu BogOpoga, o6- 
pa3ytolleica B xofle PepMeHTATHBHOPO OKHCAeEHHA YKCYCHOPO aJlbJervja KCaHTHH- 
OKCH{a30H, Ha COfepwanne KoA, oOpas0BaHHe allMJIMepKallTaHOB, CHHTe3 JIM- 
MOHHOM KUCJOTHI HW alleTHXOJIMHA B MKPOHOMKHOM MbILe AATyWKH. 

MeToOQuxk a. OnbiTbl MpoBo_uCch Ha TpaBAHbIX APyWiKaXx mpu Mepdy- 

3H 3€HUX KOHeEUHOCTeH M0 MetoguKe IIncemcexoro ('). OObeKTOM UcceqOBaHuA 
CAYKUA WebHAA HKPOHOXKHAA MBIlillla, KOTOPad paOoTala B yCMOBHAX efu- 
HMUYHBIX COKpPalleHHii pH M30TOHHYeCKOM pexkuMe. KoHTpOJeM CiLyKHJIa OJHO- 
_MMeHHaA CHMMeTpH4Had Mblliia. KoA onpefenamca mo MeTogqy Kanaana u 
JIvnmaua (?), ero cojjep*kaHve BbIpaxKasl0cb B MAKpOrpaMMaxX alleTHJICybpanus- 
amiga Ha | r TKaHu 3a 120 Mun. Cyapdanusamug (CAM) onpegeasauca m0 Me- 
tony Bpetrona u Maputana (*), allummepKanTanbt — no Creqrmeny (*), JIMMOH- 
Had KucaoTa — no Hatenpcony, Ilunxycy u Jlyropomy (°). Bce pacuerbi mpoBo- 
Auaucb wa | r cyxoro Beca. AlleTHIXOMH OMpefeAJICA OMOJOrH4YeCcKUM MeTO- 
JOM, B KayecTBe TecT-OObeKTA HCMOb30BaaCh TPAMAaA MBIA KUBOTA JALYyU- 
kM, KcanTuHoKcuya3a nosy4alach KOMOHHHpOBaHHbIM MeTOAOM Bovina, Muxau- 
/ Ha uw SOapcKoro u3 MovioKa ('). 

Pesyabprar hi. IIpa qantenbuol nepdpy3uu (60—90 mun.) ukponoxHOl 

MBIUIMbI JIATYWIKH PHHTepOBCKHM pacTBOpOM, COfepKallluM KCaHTHHOKCHa3sy 
WM YKCYCHBIM alberug, Mpovcxo_UT NosHoe MpeKpallleHve COKpallleHHi MBILIUbI 
pH pasfpaxKennu c Hepa (puc. | A). Oto Hapyuienue OOycOBeHO AeiCTBHEM 
BOSHHKalOlllel MepeKHCH BOMOpORa, TaK Kak pM NepPy3Hu %UAKOCTHIO, Cofep- 
Malle yKcCyCHbi aJibferuy, HW JeHaTypHpOBaHHYylO KCaHTHHOKCHa3y HIM (pep- 
MeHT COBMECTHO C KaTaJIa30/1, HAKAKUX 3aMeTHBIX PYHKUMOHAIbHBIX H3SMCHeHMH 
‘He Mpouexogut (puc. 1 5). Bmecte c Tem Mbilliija MOCse BO3AeHCTBAA KCaHTHHOK- 
' cHja3HOH CHCTeMOH OTBeYaeT COKPallleHHeM Ha MIpAMOe pa3sfpaxKenne, 4a ABHTa- 


T auOranr acsay et 
Bausaune dbepMentaTuBHo oOpa3yioulelica MepeKHcd Bofopoqa Ha _ ypo- 


enh KoA, alusiMepKanTaHoB H JIMMOHHOM KUCJOTHL B AKPOHOMKHOH 
MBILULe aAryuiku (cpeqHee “3 9 onbiTOB): 


I cepux II cepua 
Onpegeisemple coe/[HHeHHA =. 
fi KOHTP. OnMbIT KOHTDP. ONbIT 
: KoA, pr anerua-CAM ua 1 r poate es ae nee 
’ M r ’ ’ rem ay 
i AunsmepKantaupl, .M/ ie, (on aie Ati 


JIlumMonHas KuCsOTa, pr/T 
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TeJIbHbIM HePB COXpaHAeT cMocoOHOCTh Nepesaud HepBHOTO BO3OyxKTeHHA. | 
Takum oOpa3o0m, (epMeHTaTHBHO BOSHUKalOllaxd HepeKUCb BOopofa Hapywiaer | 
mepemauy BOSOyKJeHHA B MHOHEBpaJIbHO OOMAaCTH. 

B I cepuu oOnbiTor ucclefoBasOcb BJIMAHHe nepiysuu PHHTepOBCKUM pacTBo- 
poM Ha ypoBeHb KoA, aljuJiMepkaliTaHoB i JIMMOHHOM KUCAOTEI B UK POHOXKHO 
MbILlle. OKa3aJIOCb, YTO CONep*KanHe STUX CCEAMHEHUH B nepysupyemoii MBILULe 
He IipeTeplieBaeT H3MeHeHHH NO CpaBHeHHIO C KOHTPOJIbHOH (Tau. 1). 


Hopma 
P=95¢m 


CHACHO+n 0, 0mun, om 


| YOmun, 9em 


70 eur, Oem 


| KI | : 60 mun, Jom 
WK NM NN \y ON 


Homa 


ec 


OM paun,23em BO mun, 230M mur, Clem 


| il 


Puc. 1. Coxpamenue uxponoxnoit MBIUIbl JIATYWIKH MpH ee pasipaxkeHHu c HepBa. 
A —mpu_ nepcy3un - PHHTEPOBCKHM PaCTBOPOM, COepxKalHM KCaHTHHOKCHAa3HyIO 
cuctemy; 5 — mpH neptysun sToit xe xXHAKOCTHIO COBMeCTHO C KaTajla30u 


Bo II cepuu ontiros memuta Neppy3upoBalacb KUAKOCTHIO, cosepxKatlels 
MCaHTHHOKCHASHYy1O CucTeMy, QO MomHOrO npeKpalllenus COKpallleHHH MbILLUIL bs 
MPH pastpaxkeHun C HepBa. Pe3ybTaTbI aHamM3a TOKa3asu, uTO Tl@peKHCb BO- 
AOpofa He CHHKaeT KOHWeHTpaunu KoA n OOpasoBaHuA allHJIMepKanTaHoB ¥ 
AMMOHHOH KuCOTH. Boee Toro, Ipu HamMUHH B nepPy3HOHHOM 2KUAKOCTH alle- 


TaTa HaTpusa (0,005 M) KOHUCHTPalluA WHTpaTa B MbIllie BO3pactasa IIpuMepHo- 
Ha 17% (cm. Ta6a. 1). 


Hesnayuteibuaa pasuntia B co 
KOHTPOJIbHOH HM ONbITHBIMM MBILLI 
BOW, D> 0, 1.:(°); 

HHT€3 alleTHIXONMHa W3y4asICH MyTeM ero OnpeleJleHia B BbITeKalolilei 


lepPy3HOuHoH xKupKocTu MPH pasipaxkeHnH IBuratebHOrO HepBa, PKUAKOCTE 
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Jep#KaHWuH YKa3aHHbix coeqvHeHHi Mex Ly 
WaMH OKa3aJlaCb CTaTHCTHYeCKH HeJOCTOBep- 


| coOupajacb Kak pH Neptby3uu pHHrepoBcKuM pacTBopom, Tak M Mocwe BosjleH- 
 CTBHA KCaHTHHOKCHa3HOH CHCTeMbI. OnpefesieHia noKa3asu, uTo IIpH mepdy- 

3MM pacTBopoM Punrepa B BbiTeKalouleli nepby3HouHo »%uAKOCTH CofepxKUTCA 
| AeTHJIXOMH B KGHUEHTpalun nopayka 0,5-107" M (puc. 2, 2). Tocne napyme- 
| HMA MHOHeBpasbHOK Nepefayn alleTHAXOMH OOHAPpyKUTb HE yaBasocb. 


Puc, 2. Coxpatmjenve mpsamOi MBIIIEI 3} 
XKUBOTA JIATYIUKH MpH ee morpyxe- 

HHH: J —B KOHTPOJbHbIi pacTBop 

aueTHixonuna (10-7 M), 2—B Buite- 

Kaloulyio meppy3HOHHyIO %KUKOCTb 

pH nepy3HH HKPOHORKHOM MbILUIUbI 

PHHrepoBcKHM pacTBOpoM; 3 — B BbI- 

’ TeKAIOMLYyIO Mepiby3HOHHYy!O MKUKOCTb 

ey. moce HapywieHiA MHOHeEBpambHON 

nepeqaun 


foatb o 


Tlomyuenuble JaHHbIe FOBOPAT O TOM, YTO HapyWieHHe MHOHeBpadbHOH Mepe- 
JjauM NOX BIMAHMeM MepeKcH BOJOpOsa CBASAHO C 1peKpallleHHeM CHHTe3a alle- 
THAXONHHA. Hapywienve STOO CHHTe3a MOXKET ObITb OOYCAOBJEHO JIMUIb HHAKTH- 
BallMeH XOJIMHALleTHa3bI, TAK Kak Mpolleccbl OOpasoBaHus alleTus-KoA B STHX 
YCJIOBHAX He HapylleHbl. ITO NOATBep*KaeTCA COXpaHeHHeM B MbIlULle HOPMaJIb- 
SOrO YpOBHA allHJIMepKallTaHOB HM CHHTe€3a4 JIMMOHHOM KHCJIOTHI. 


JleHuurpamckui rocyapcTBeHHbIlt yHHBepCHTerT Tocrynui0 
um. A. A. )KqanoBa 28 III 1961 


UMTHPOBAHHAA JIMNTEPATYPA 
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Jloxxanmn Araygemun nayr CCCP 
1961. Tom 139, Ni 6 


PH3ZHOJIOlH ft 


r. A. HACJIEJOB 


O BJIAAHHW CHMMATHYECKOrO HEPBA HA MOTEHIMAJIbI 
NONEPEYHGNOJIOCCATOrPO MbILIEYHOrO BOJIOKHA JIATYWUKH 
(I]pedcmaeaexo axademuxom B. H. Yeprueoeckum 7 IV 1961) 


Viccnely nopbitienve pa6oTocnocoOHOcTH yTOMJeHHOM CKeJIeTHOM MbILLILbI 
TIpH pa3\paxKeHuH CHMMAaTHYeCKOrO HepBa, H3BeCTHOe MOA, Ha3BaHHeM (eHo- 
Mena Op6eau — Twuelmuckoro, MHorve aBToppi ('~°) HaOmoqaiM usMeHeHHA 
COKpallleHifi MbILIMbI JIAryHIKM IIpH pasj[payxkeHHH CMMMaTHYeCKOrO HepBa U 
Ip JeHcTBUM apeHasHHa TOJIbKO B TOM Cjy4ae, KOrja COKpallleHHA MBI! 
BbISbIBAJIHCb HEMPAMBIM pasypaxkenvem. BcwleqcTBHe OTCYTCTBHA CHMMaTHYeCKO- 
ro actekta pH MpAMOM pa3fpaKeHHH MbIUIMbI OHH TIPHLWWIN K 3aKJIOUeHHIO, YTO 
CHMMaTHYeCKHii HepB H3MeHACT J[CATEJIbHOCTh MBILLUIMbI yTeM BJIMAHHA Ha HEPBHO- 
MBIIUedHy10 Nepewqayy. ITa TOUKA 3peHHA MOMyuNa NOATBepxAenHe Kora Obl 
YCTAHOBJIEH (PAKT YBEIMYCHHA MOTeHIHAaIOB FBUraTesbHOH KOHMeBOH NacCTHHKU 
(i. K. H.) Ip pa3qpaxkeHHH cummaTHyeckoro HepBa (‘, °).BMecTe c TeM HMeloTCS 
JaHHble, TOBOpAlMe O BIMAHHM CHMIAaTHYeCKOFO HepBa Ha ONOXHMHUeCKHe 
(pu3MyecKHve CBOHCTBA CKeIeTHOH MbILUMbI, T. €. O BIMAHHMM CHMMaTHY¥eCKOLO Hep- 
Ba He TOJIbKO Ha Tlepeqayy BO3OyKJeHHA Yepe3 HEPBHO-MbIMeYHbIN CHHAIIC, HO 
M HemMocpesCTBeHHO Ha pa3Hble CTOPOHbI OOMeHAa BellleCTB MBIWe4YHOM TKaHH 
(°-'). Y MaeKONHTAaIOWINX, B OTAMYHe OT IATYUIKH, OMMCaHO BAMAHHe CUMNaTH- 
yeCKOrO HepBa HelOCpeACTBeEHHO Ha COKPaTHTeJIbHble CBOHCTBA MbILUedHbIX BO- 
moxou ((44-4°) uw gp.). 

Ha OcHOBaHHH IIpHBeeHHbIX JA@HHbIX MOXKHO OMKUaTb, YTO y JIATYLWIKH CHM- 
MaTHYeCKaA HHHEPBallWA OKa3bIBaeT BJIMAHME HE TOJIbKO Ha HEPBHO-MBILUEdHY!O, 
Mepeqady, HO HM HemMocpexCTBeHHO Ha (PYHKUMOHHPOBaHve CaMOro MbIiedHoro 
BOJIOKHA. 

Uccuieqopanuto 9TOrO BOMpoca HM MOCBAIeHa HaCTOAIad pa6ora. 

Metoguxa. IIpu nomomn mukposmekTpogon, 3anomHeHHEIx 2,5 M KCl 
WM MMeIOW{HX COMpoTHBJeHHe OT 5 Ao 30 Mom, OTBOAMAIMCb NOTeHIMAaJIbI MbILLed- 
HOrO BOJIOKHa MOPTHAXKHOM MbILLUIMbI aryuwiku. TloreniMasbl ycHMBaINCb ycH- 
JIMTeeM MOCTOAHHOFO TOKa MH oTorpadupoBasMcb C 9KpaHa KaTOMHO-syUeBOH 
TpyOKu. 

B ombitax C HelpaAMbIM pa3yqpaxKennen (I u II cepuu) pasyqpaxkamucbh CnuHHO- 
MOSPOBble KOPelIKH, a OTBeeHHe MpOuSBOAUOCb M3 CHHANTHYeCKOH OOsacTU 
MbIIWeUHOrO BOIOKHa. B onbirax ¢ NpAMBIM pa3ypaxKenuem (III cepua) B KauecrT- 
Be pa3{paxkaioulero yNoOTpeOwAICA TOHKHM JBYXMOJIOCHBIM CTaIbHOH 31eKTPOL. 
OTBOAALIMH SeKTPOL BBOAMICA B OHO U3 pasparKaembIX BOJIOH Ha paccTOAHHH 
0,2—0,5 mM of Mecta pasqpaxenua. Jia orpeyenua ynoTpeOmasHcb MUKpodveK- 
TpOMbl C QIMHHOH CYKUBAIONEHCA UaCTbIO, JOCTaTOUHO THOKHe, UTOOBI OHH He 
JOMaHCb IPH COKpallleHHAX Mbit. Jia yMeHbUIeHHA coKpalliennit B I ce- 
PHM ONBITOB MpUMeHsANacb Ca0ad Kypapu3auna. Paspparxkenue MpOusBOUIOCb. 
NPAMOYPOJIbHBIMH HMIYJIbCaMH JVIHTebHOCTbIO 0,5 mMceK c yacToTOH 2---6 B 
1 cex. Umnyapcn nofapaiucbh OTAeIbHbIMU rpyinamMu yepe3 KaxKyple 15 cek. 
Ait yMerbilenua apTedakta pasqpaxKenua HcHOmD30Bamacb payuouacToTHad 
IIpHCTaBKa K reHepaTopy. 

Pa3qpaxkenve OprowiHol cumnaTHyeckolt WenouKH MPOH3BOANMOCb OT Apyroro | 
PeHepaTopa HMIyJIbCaMH JWIMTeJIbHOCTbIO 30 MceK c uacToToH 12 B 1 ceK. B Te- 
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4enve | mun. B PAA OMbITOB BMeCTO pa3fpaxKeHuA CHMMATMYeCKOTO HepBa B 
| PacTBOp, OMbIBAaIOULMM MbIIIy, BBOAMJICA HOpakpeHadMH, U3 pacueTa KOHUeH- 
' Tpaunn 10%, 

Pe3yabTarTu. B | cepuu onniros KypapH3alveh UW NpeqBapuTeJbHbIM 
| YTOMJICHHEM PeXKUMH CTHMyJIaMH MbIUIa MpHBOAUMACh B TaKOe COCTOAHHE. UTO 
OT CHHANTHYECKOH OOACTH MBILeYHOTO BOJOKHa OTBOAMANCh JMIUb I. K. MI. 
4 MbillledHbIe Cialiku oTcyTcTBoBasH. Tlocwe pasypaxkenna cumnaTHuecKoro Hep- 
Ba HJIM BBeEJeCHuA B pacTBOpP, OMBIBAIOW Mi MbIIUILy, HOpaypeHamHHa Ha HeKOTO- 
poe BpeMA MpOWCXOANO BOCCTAaHOBeHMe HePBHO-MbIWeYHOH Mepezauu, uTO 
_ BHIpaxKaJIOCh B NOABJICHHH MbIMeYHOrO ClaiiKa Ha Beplimue M1. K. Ml. WIM HeECKOMb- 
KO OTCTyfid OT Hee. BMecTe c TeM HeCKONbKO YBeEMUNBaaCh AMIMIMTYa M1. K. A 
(pue. 1)., Takum o6pa3om, cumnatuueckuii 

HEPB MPOW3BOAKN XOpouio u3BecTHOe OGvler- | , 


yeHve Mepeaun. 
_ Hae uutepecopan somnpoc, aBasetesn sn | 19" 
_ MOABJIEHHeE CMaHKOB MpOCTbIM pesyJIbTaTOM ee 
| YBeJIMMeHHA Ml. K. 1. Kak (bakTopa, Bo3s6yx- | 
) aroulero MbIWleuHoe BOJIOKHO, WH Ke CHM- | 
tae 


WCueSHOBeHHe Cilalika B KOHIe BAMAHHA CHM- 
“HaTH¥ecKoro HepBa Mpovcxoyuso OObIEHO 
panbllie, 4eM I. K. I. YMeHbilasica JO uc- 
XCQuoH Bemu4unHE (puc. le). 

Bo II cepuu onbitop nmpexBapuTeibHaa 
Ol0Kayja HepBHO-MbIWiewHoH Nepean mpous- 
BOAUJIaCb pH MOMOWLM JeKaMeTOHHA (pHMe- 
HAJICA [pelapaT YeXOCOBalKOrO MpovsBos- 
cTBa «MpOKypaH» B KOHUenTpauuu 10°). 
JleKkaMeToHu OnOKUpyeT HepBHO-MbIIeUHbIe 
_CHHalCbl He MO KOHKYypeHTHOMY THIly, Kak 
_ Kypape, a 3a cueT Jenosiapusalan cunanTuye- 

' cKoH MemMOpaupi (2*). OnpiTs! noKa3anu, aro Puc. |. Bawanne nopaxpenanuna na 
JIOTEHILHAIbI CHHANTHUeCKOH OO6sacTH 
ccd MpenBapurebHaA Olokafa BbISBaHA MbILCUHOrO BOMOKHA YaCTHYHO Kypa- 

A€KAMeTOHHeM, TO pa3fparKenve CHMIMATHYe- pysnpoBaHHO MBILIUbI. @ — HOpMa; 

CKOrO HepBa HJIH WoOaBsieHHve HOpay{pena- ar 2 — COOTBETCTBEHHO yepes 3, 4 H 

wiuHa B nojaBJAouleM OOJIbUIMHCTBe OIIbITOB oO MHH. MOCJIe BBETCHHA HOPatpeuaJiH- 

Ha, Bpema (3fecb H Ha puc. 2, 3) 

He H3MeHAeT aMIIuTyAb MM. K. m. Tem He ee ee 

MeHee Ha (ove elicTBHA eKAaMeTOHHA MOX- 

‘HO HOJYYHTb XOpOIO BEIPAKeHHOe YCHJeHHe COKPAallleHHH MbIIUIbI HM MOAB 
JleHHe MBIMMeYHBIX CNaiKOB Mp pa3kpaxkKenuu CuMMaTHYeCKOTO HepBa HH 
‘TI1pH mpHOaBeHHuH HOpaspenasuna. 

Ha puc. 2 npeyctTaBsieH MpHMep OlbiTa, B KOTOPOM Ha (one JeiicTBUA AeKa- 
MeTOHMA pa3paxKenve CHMMaTHYeCKOrO HepBa BbIZBAIO MOABJeHHe CMaiKOB 
MbIllleuHOrO BOJIOKHa 6e3 yBeJIMYCHHA aMMVIMTyAbI MM. K. M1. 

PesyubTaTbl 3THX ABYX CepHii OMBITOB NOKaSbIBaIOT, YTO MOABJeHMe MbILIeU- 
HBIX CNaHKOB Oj, BIMAHMeM pa3sparKeHHaA CHMMaTHYeCKOrO HepBa He OOA3aTeMb- 
HO CBA3AHO C yBeJIMYeHHeM aMIIJIMTYAbI MI. K. II., YTO CBUJeTebCTBYeT O BJIMA- 
HMM CHMMaTHYecKoro HepBa (HM ero MefHaTOpa — HOpafpeHadMHa) He TOJIbKO 

[a HEPBHO-MbIeUHYy10 llepesauy, HO H Ha MeXaHi3MbI BOSOyAKeHHA CaMOro Mbl- 
Ie4HOrO BOJIOKHA. : 

/ B III cepun onpiros u3yyasocb BAMAHMe CHMMaTHYeCKOrO HEpBa H HOpaspe- 
HaHa Ha HOTeHIHaJIbI ZelicTBHA MbILIeYHOrO BOJIOKHA, BbISbIBAeMbIC IIPsiMbIM © 
‘pa3—paxKenvem nocuie NOHO KypapH3alMu MBILILbI. ITH OMBITb! MOKAasaJi| BOS- 
M@XKHOCTh HOMyYHTh V3MeHeHNA NOTeHUMaa AelicTBUA MbILWeYHOFO BOMOKHA 
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' WaTHyecKHH HeEPB MOXKeT BbISBaTb MOABJe- a 
} HHe MbIMIeUHBIX ClaikOB pH HeH3MeHHOH Oe 

aMIIMTyfe 1. K. 1. B G6omblIHHCTBe OIIbITOB 

NOABJeHMe CMaHKOB COBMajlaI0o C€ MOMeHTOM 

YBeJIMYeHHA AaMIMVIHTyAbI nm. K. 1. OgHako / 


U 


; 


> 


pH CMMMaTHyecKOM BO3feHCTBHM Ha MbIILIILy. M3MeHeHuA BbIpaKalucbh 1H60 
B yBeMYeHHH MOTeHMaa JelicTBUA, M60 B eTO yMeHbINeHMM (PHC. 3). 

O6uHii MpOeHT OMbITOB C MPAMBIM pa3sf{paxKenveM, B KOTOPbIX ObiO MOuy- 
ueHO H3MeCHeHHe MOTeCHILMAaJIOB, CPaBHHTeJIbHO HEBeMK — OKOJIO 54%. OgHako 
Ha CBexKell apTHM OCeHHHX JIArYWeK TOT MpOlenT ropasyo Bbule (73%). Kpo- 
Me Toro, y JArylWeK STOM NapTHM Cpefu ONBITOB, B KOTOPbIX HaOODaOCb CHM- 
naTvuecKkoe BMAHHe, B 75% ONbITOB HMeJIO MECTO yBeJIM4eHHe AMIWIMTY/bI MBI- 


Puc. 2. Bananue pasyqparKe- 
HHS CHMMaTHYeCKOorO HepBa Ha 
NOTeCHULHaJIbI CHHanTHYeCKOH 
O6acTH MbIMeYHOrO ROJOKHA 
nocyie MOrpyKeHHA MbILULMb! B 
pacTBop MeKkaMeTOHUA. A— HOP- 
Ma; 6 — yepe3 | MHH. mocue 
Havana pa3qpaxkeHuaA CHMila- 
THYyeCKOrO HepBa 


IWe€4HbIX MOTeHILHAaJIOB JeEHCTBUA HW AMUIb B 25% — 
yMeHbllenve. Ha xyfuiel MapTHM JIATylleK, Bbi- — 
JIOBJICHHbIX B CepeAHHe 3HMbI, MPOWeHT OMBbITOB, 
re HaOsi0famocb CHMMaTH¥eCcKOe BJAMAHHe, Obi 
MeHbllle, H TIpH 9TOM MbBIIUeuHble MOTeHUHasbl AeH- 
CTBHA “alle YMeHbIWaINCb MO aMMIUTyze. 

Ecuu cpaBHUBaTb Mexk,ly coOoh pe3yJbTaTH, 
MOJyYeHHbie MpH MpHMeHeHHH HOpaspenasuna A 
pa3qpaxKeHuH CHMNaTHYeCcKOrO HepBa, TO OKAa3bI- 
BaeTCH, YTO OOMlee KOMHYeCTBO OMbITOB, rye o6- 
Hapy2KHBaeTca 9sdekT, 3aMeTHO BbIlUe Mp BBe- 
eHHM HOpaypeHasiuHa, 4eM Tp pa3_paxKeHHn 
cumMmaTuyeckoro HepBa. Uncs10 Ke OMbITOB, B KOTO- 
PbIxX NOJyYeHO yBesHYeHHe NOTeHIMaOB JeHCTBUA, 
BbIWe B ONbITaX C pa3f[paxKeHveM HepBa. . 

Takum o6pa3oM, H pe3yJIbTaTbI OMbITOB C Mpa- 
MbIM pa3fpaxkKeHHeM KypapH3HpOBaHHOH MbBILLULMbI 
NOATBep*KaloT BbIBOJ, O TOM, YTO CHMMaTHYeCKaA 
MHHepBaluA OKa3bIBaeT BJIMAHHE Ha MYyHKIWHO- 
HaJIbHbI€e CBOHCTBa CaMOTO MbIILIeC4UHOTO BOJIOKHA. - 

Sakanwueune. B npespizyulet paGorte (*) mpl 
BbICKa3aJIH MpeAnosomwenve, 4YTO BJIMAHHe CHMIa- 
THYUeECKOFO HepBa OCYLLeCTBIAeTCA pa3eJIbHO Kak 


Ha CHHallTHuecKy!0 Nlepefayy, TaK HM Ha CAMO MbIeuHOe BOJIOKHO. Pe3yJIbTAaTbI 
‘BCeEX cepHi ONIbITOB HaCTOAMWerO HCCJICHOBaAHHA IIpeACTaBJAIOT JOKa3aTeJIbCTBO 


5 
SYM 


" [one 


ee ee 5 ee 
6 6 
peer tie See, 2 eee. 


Puc, 3, BavaHve nopanpenanuna Ha noTenuMadbl 


MBILNCUHOTO BOJOKHA NOAHOCTLIO Kypapn3sHpoBaHHon 

MBILIMbI, BbISBAHHbIe MPAMbIM pa3sApanKennem. A H 5 — 

PasHble ONbITLI; a — HOpMa; 6 — uepes | MHH.; 6 — 
uepe3s 3 MH. nocne BBeAeHHA HOpanpenanuna 


TOPO, UTO pa3qparkeHHe CHMMATHYECKOFO HepBa Y JIAPYWIKH MOET BJIMATb HENO- 
CPpeAcTBEHHO Ha PYHKUMOHUPOBaHHe CaMUX MbILUCYHBIX BOMOKOH. STO NOATBep- 
*KJaeT BeiICKasbiBanne JI. A. OpOenu (') 0 TOM, YTO CHMNaTHYeCKHii HepB BBISBI- 
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BaeT KaKHe-TO H3MeHEHHA B CAMOM MBIIICYHOM BOJIOKHe H TeM MOMOraeT MbBIllille 
IIpHHATb BosO yx enue c HepBa. Pa3yMeeTca, pesybTaTbI STO paSoTEI He JoIK- 
Hbl YMaJATb BaxKHOH POJIM KOHIeBHX MWaCTHHOK B pa3BHTHH CHMMaTHYecKOrO 
ateKTa, KoTOpad, OUeEBHAHO, ABMAeTCA OeccnopHOil, OCOOeHHO Tocse OMBITOB 
A. l. Tuneuuucxoro (') u Oomee nosquux JeTabubix uccnegoBaunii M. B. Kup- 
gona (°, °). MoxkHo HII yTsepxKLaTb, YTO cumMnaTHYecKUil scppekT He orpaHu- 
NHBaeCTCA BJIMAHHeM Ha KOHIleBYy!lO IJIACTHHKY MOJHOCTbIO. 


MucTHTyT SBOMIONHOHHO du3sHonornH Tlocrynuno 
um. HW. M. Cesenosa 17 III 1961 
Akajemun HayK CCCP 
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ycTanoBJlenuble B FR, He Mpoucxogzuso yracauMa peakUMn nmpoOyxeHua moc- 
je 4—5 noBTopenuit pas{paxkeHuA, XOTA eCTb JaHHble O TOM, YTO Mp MOBTOP- 
HbIX pasqpaxkenuax FR cpefHero Mosra peakllMa mpobykfeHuA yracaeT (ae) 
Buictpoe yracaHve peaKIlHH mpoOyeHHA, BbISBIBAeMOH pas[paxeHHeM GM, 
KOCBCHHBIM OOpa3oM CBUJeTe_CTBYeT B MOJIb3y KOPKOBOFO ee MpONcxowJenuA. 

MoxkH0 Opto Obl HpeAMOIOXKUTb, TO pH 3eKTPpHyecKOM pa3sspaxKenuu GM 
BosOyKTalOTCA OKAHYMBAIONIMeCA B STOM ALpe BOCXOLAUHe BOMOKHA CJLyXOBOrO 
IIyTH, H @HTHPOMHO paCIIpocTpaHsAIolHecA MMMYJIbCHI Bo3sOyKaioT 3aTtem FR 
ocpeACTBOM Kos aTepasiel;, HIM, YTO MPAMO pa3sqpaxaloTcaA HUCXOAAlMe NTH, 
HaunHalollveca B culyxoBof Kope, BGM wu B HemocpefcTBeHHOH OM30CTH OT 
GM (4) u uro TaKuM O6pa30M MpovicxoguT MocJepyiomlee BosOyxKJeHHe FR. Cue- . 
yloulMe (PaKTsI, MOYYeHHbIe B OMbITAX Ha KOWIKaX, OO€3QBH2KEHHBIX Tepepes- 
KOH CIMHHOFO Mo3sra, CBHJeTeAbCTBY!IOT IIPOTHB 3TOTO. 

Ha Takux lpenapatax pa3qpaxenve GM BpIsbiBaslO “AaKTHBM3aMI0» 9.9.T., 
JIBYDKeHMe Tla3 MW paciliMpenve 3paukoB; pa3syqpaxenue FR cpefuero Mosra BbI- 
3bIBaJlO TAKYIO %Ke peaKIUHIO, HO OOLMHO Coulee HHTCHCHBHY1O. BplsBaHHble M0- 
TeHUMAJIbI IPH pas—ipawKkenun GM perncTpHpoBasHcb B COOTBETCTBYIOMeH Ciy- 
xOBoli Kope u B FR cpeguero mosara. Ilocule oxsaxKDeHHA XJIOPSTHJIOM CJLyXOBOK 
oOulacTH KOpbI pa3syqpaxenne GM repectaBaJiO BHISbIBaTb BBIMeOMMCaHHy!0 pe- 
aKILMIO NpoOyKReHuA; B 9TO BpeMaA pasgparxkenne FR cpefuero Mosra Mo-mpex- 
HeMy ee BbI3bIBaO. B pesyJIbTaTe OXJla%KJeHHA SJIeKTPH4eCKaH AKTHBHOCTb 
CJIyXOBOli OOJIaCTH KOPbI pe3KO OCJaOeBaJa,; 2eKTpHYeCKa AKTMBHOCTb Apy- 
rux oOmactei Kopp, FR cpequero mosra u GM He H3MeHAIaCb; 34MeTHO He H3- 
MeHAJIMCh TaKXKe peakunn GM wna 3ByKoBble TOMKH. Pa3sypaxenue GM BBISEI- 
BaJIO B OXJIaXKJeCHHOM CJLyXOBOH KOpe MepBHUHbIe OTBETHI B BHJe TOJbKO MOJIO- 
XKUTeIbHbIX MOTeHI[MaIOB, B FR BEIsBaHHble MOTeHIMaIbI He BOSHUKaIH. Tocne 
corpeBaHHaA CJlyXOBOH OOlaCTH KOPbI peakIHaA MpoOyKeHHA B OTBET Ha pa3- 
Jipaxkenve GM BoccTaHaBJIMBaslacb BO BC€X CBOHX JleTaJAx. 

IIpupefeHHble BbIlIe JaHHble, HECOMHEHHO, MOKa3bIBalOT, YTO aHasM3upye- 
MBI (eHOMeH — peakUA mpoOyXeHHA, BbISLIBAeMad pa3—paxKeHuem GM, 
BOSHHKAIOMad BCJeACTBHe IpHXOa B CJIYXOBYIO IpOeKIMOHHY!0 OOsaCTb KOpbI 
cnelnupuyeckux addepeHTHEIX HMMYJIbCOB H IIpHYHHHO CBA3aHHaA Cc BO3OyxJe- 
HHeM ee HeEMPOHOB, Mpexye Bcero Helipouos IV u III canoes, Ha KOTOpbIx OKaH- 
YMBaIOTCA CHellupuyeckune acpepenThl, 3aTeM, HAO TyMaTb, BO3Oy*KMeHHe pac- 
IpOCTpaHAeTCA Ha MPOeCKI[MOHHbI€ MMPaMUYbI, AKCOHbI KOTOPbIX HMeCIOT CBA3b 
C CeTeBHJHbIM OOpas0BaHHeM CTBOJIa Mo3ra. Pe3ybTaTbI ONbITOB Cc MepepesKoli 
cllellMuyecKux addepenTHBIX myTel (**, 1%) ator ocHOBaHHe MpeNOO*KUT, 
YTO «KOJJATepasIbHbIM MexaHH3M peakWMH mpo6yxaenua» Mopyuunu u Moarona 
MHEPpTeH H MaJIOUYBCTBHTeJIeH: y TaKHX MKUBOTHBIX MpoOyxK Jenne HacTyMaJo 
C OOJIbIUMM CKPbITbIM MepHOAOM HIM MoCe MHOTOKpaTHbIX MpHMeHeHM MepH- 
cbepwueckoro pa3qpaxkenua. OueBugHO, Y HOPMAJIbHOrO X%KMBOTHOFO HU y 4esMOBe- 
Ka peaKUMA NpoOyKeHuA Ha JaHHoe NepHdepuyecKoe pasypaxKenue ocyulect- 
BJIACTCH B NepBy!lO O4epefb MOCPeACTBOM MexaHH3Ma, pedileKTOpHaA Ayra Ko- 
TOPOroO 3aMbIKaeTCA Yepes COOTBETCTBYIOMlee CHelupuyecKoe Apo Taslamyca u 
COOTBETCTBYIONLYIO MpOCKUMOHHY!O OOaCTb HOBO KOpBI. 

Uncturyt dusvonornu Akayemun nayk TpysCCP Toctynuno 24 III 1961 
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\P AKATEMUM HAYEK CCCP 


Tom 139 


I, MATEMATHKA 


H. H. Bpymwanuckas. KauectsesHoe 
MHTeCrpHpOBaHHe OHO CHCTeMHI 7n- 
TubepenuvalbHbix ypaBHeHHii B 
oOacTH coxepxamleli oco6yi0 TouKy 
My TIpeAeCIbHbIt WK é 
A. Jl. Beutyes. Aqnutupunie yHk- 
WHOHAIbl OT MHOTOMepHOrO BHHe- 
poBckoro mpomecca ; 

8B. B. Tpyumuu. O pemiennax andde- 
PeCHUHaIbHEIX ypaBHeHHii B uaCTHBIX 
TIPOH3BOAHEIX C MOCTOAHHBIMH KO3tp- 
(uINHeHTaMH .. . 

B. 10. Kpsisos. O6 omnoii mpenen>noi 
reopeme . . . : : 


B. Ky3bMuHos. 0 KOHTHHYyMax ye 

P. TF. Mamenos. IlpHOmuxenne dyHk- 
uit oO0OmleHHbIM JIMHe€HHbIMH ome- 
patopamu Jlanjay 

B. MesbuuKos. O06 onpenenenun 06- 
WacTH 3axBaTa Jia CHCTeMbI OU3KOL 
Ki AMMEETOHOBOM 6. 2s eee 

C. B. Haraes. Hexotoppie BOIPOCbI 
TeOPHH OMHOPOHEIX MAaPKOBCKHX 
TIpoweccoB Cc JHCKpeTHbIM BpeMeHeM 

‘M. 3. Conomak. O6 9,lMnTHUeCKHX 
_ onepaTopax Ha JByMepHBbIx MHOTO06- 
i Pasvsixe ao... 

B. A. Ypm. O HeOOXOMMBIX Y " ocTa- 
TOUHBIX YCJIOBHAX YyCTOHYHBOCTH CH- 
CTeM pa3HOCTHBIX YypaBHeHHii. . . 

Tl. ©. dnapyaxos. 06 ofnom meroze 

_ onpefeieHva KOHCTaHT UuHTerpadda 
Kpuctoddena — lsapua 

9. P. Wexanosckun. Peatbuas u MHUMast 
wacTH HeOrpaHHueHHoro omeparTopa . 

Cc. A. Uynuxun. O pacmimpenuax HHJeK- 
CHalla KOHeYHOH rpyrrbl 

B. A. AkyOosuy. Crpoenne yHkuHo- 
HaJIbHOFO MpOCTpaHCTBa KOMIIJICKCHBIX 
KAHOHHYeCKHX ypaBHeHH C MepHoyH- 
_4eCKHMM KoappuunenTaMu : 

i. E. Agenunpin. O6 o6sacTax u3Me- 
HeHUA CHCTeM KOSdPHIMeHTOB ibyuK- 

i WH, mpescTaBuMblx CyMMOli HHTerpa- 

_ JOB CTHJIbTbeca . 

T. B. Apxanos. Paspeummmocrs ‘omuoro 
TuMa HeHHelHOM KpaeBol 3aauH 

HW. C. Apuion. Teopema Tuma TeOpeMbl 
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CHCTEMATHUECKUU VYKA3ATEJIb 


@parmMena— JInuZenepa Waa wluHel- 
HOM SJIMMTHYeCKON CHCTeMBI 

B. I. Bospanckun. Moyenuposanue 
JIMHEMHBIX OMNTHMAJIbHEIX ObICTposel- 
CTBHH MPH MOMOIMH pelleiHbix cxem 

T. Y. Perenma. O cpolicrsax Muoro- 
MePHBIX CHHIYJAPHBIX WHTerpasion 
B mpocrpancrse L, (GSS) Boe eae 

A. E. TFeabman. O mMaxkopanTubix ypab- 
HCHUTX cota. Gare aeer ie) che cas “Te 

b. Jiesmenko. O 6ecKOHeuHOMepHBIX 
mpocTpaHcTBax Hey ee 

Yr. C. JImtpunyyk. O6 ofHow s3amaue, 
o6obiaiomeli KpaeByio ert Kap- 
yleMaHa . . 

JI. T. Muxaiisos. 06 onnoit rpannanoli 
3ayaue JIMHeEMHOTO COlpsKeHHA 

C. YT. Oscenan. O HeKOTOpBIX OHOpOr- 
HbIX KpPaeBbIX 3afauax Jia Dudpepen- 
HHaANbHbIX OMepaTOPOB C MOCTOAHHBIMU 
Koa(ppHHexTaMHu 
. A. Iauce. O6 orpanwaennocTH pe- 
IWeHHH HEKOTOPbIX HeMHeHHBEIX HD- 
(epeuuHabHbIX YDaBHeHHM TpeTbero 
nopayKa 

M. JI. Pacy.os. Yenosus ‘KoppeKTHocTH 
OJHOMeEPHBIX CMeINaHHbIX 3ajay 

A. C. Cmeranuy. O6 ucuncnenuAx BbICKa- 
3bIBaHHH C JONOJHUTeIbHON Onepanen 

B. X. Xapacaxan. O6 ofHomM merToye 
HCC@lOBaHHA JIMHeMHbIX CHCTemM udp- 
(bepeHUHAIbHLIX ypaBHeHHH C KBa3H- 
TepHORHuecKHMU Koa:ppuUNeHTaMH . 

A. B. Ilitpayc. O nexoTopnix cemelicTBax 
pacimipenuli CcHMMeTpHuecKoro ome- 
patopa 

C. K. Foxynos. “Vnrepecusiii Kulace KBa- 
3HJIMHCHHbIX CHCTeM 

K. K. ToaosKkun. Hexoropnie yeloBusa 
raakKOcTH WyHKUHH MHOrHx mepe- 
MeHHBIX H OW@HKH ONepaTOpOB CBepTKH 

M. M. JIparnaes. O nopske navJyumero 
npH6imKenua cyHKUH, onmpeyelen- 
HBIX Ha KOHTHHYYME, JIMHeEHHBIMH arpe- 
raTaMH H3 3/IeMeHTOB TpoOfOJIKaemMoro 
Oasiical. wae 

T. HW. 3enenax. O nopelenun nIpH {Ses 
pemenuii ofHOH 3aqaun C. JI- Co6onepa 

C. HW. 3yxosuyknii. O HoBo aceHHOuK 
cxeme aJlropHpMa Js yeOnmenckoro 
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TIpHOWKEHHA HECOBMeCTHOM CHCTeMBI 
JIHHeHHBIX YPpaBHeHHH H CHCTeMbI JIH- 
HeHHbIX HepaBeHCTB 

£. T. Usses. O penepax ToMHOroo6pa- 
3Hil B TeOpHH map KOMMJeKcoB B Pg 

r. A. Kamencxuit. J[ByxtoueuHaa kKpae- 
Bad 3afaua [WIA HeluHelHOrO DHdpde- 
PpeHIHabHOrO ypaBHeHHA  BTOpOro 
TOpsAyKa H TEOpeMbl O MpOMexKYTOUHBIX 
SHaueCHHAX . . 

O. A. Jlaypnkenckas HEH: Ypasbuena. 
Kpaepaa 3aflaua JIA JIMHeHHDIX H 
KBa3HJI HHeH HBIX da ne 
ypaBHeHHi : 

B. HW. Mauaes. O6 OnHOM Kacce BrosHe 
HEMPePbIBHBIX OMMepaTOPOB . 

JI. TY. Muxatsos. Qumuntuveckue ypaB- 
HeHHA C SET KoadpulHeHx- 
TaMH .. . 

to. Il. Tpundypr. 16 mpoeKTHpoBanHH 
B THIbOepTOBOM MpocTpaHcTBe 
OHIHHeEHHOH MeTPHKOH . .. 

H. WW. Pox6epr u M. YT. Kpenu. O Bomb- 
TeEPPOBLIX OMepaTOpax C MHHMOM KOM- 
TIOHEHTOH TOTO HH HHOrO KJIacca 

C. UW. 3yxosuykun. Hexotoppie jonos- 
HeHHA K avropupMy WA pemwenua 
o6o6meHHOH 3afauH MHHeHHOrO mpo- 
TpaMMHpoBaHHA .. ..... 


A. A. 3bpikos. PeGepHo-BepmiHHHble 
yHKUHA H Damage feet: CBOH- 
cTBa rpacdos ; 

WU. C. Woxsuyos. Peryasapupie u “TpoeK- 
I[HOHHO MOJIHbIe JIMHeaIbI B MpocTpaH- 
cTBax Cc oOmel IPMHTOBO-6HIHHeEMHOK 
MeTpHKOH . . 

E. H. Kum u J. Il. Heanopa. 06 yeu10- 
BHAX Pa3pelIMMOCTH HeKOTOpOH rpa- 
HHYHOK 3afauH WIA OHOH napabomu- 
yeckOH CHCTeMBI sal tf ks oy reste 

tO. A. Kaoxos. Kpaepnie 3aqauH c 
yCIOBHAMH Ha --oo . aye 

A. WH. Masapyes. Sbbexrusuas HeoTIe- 
JIMMOCTb MHOXKECTBA TOKMECTBEHHO 
HCTHHHBIX H MHOMKECTBA KOHEYHO ONpo- 
Bep2KHMBIX (OpMyvI pane ee aue- 
MeHTapHBIX TeOpHH . 


IO. HW. Manun. O Lawes eer ypaB- 
HeHHAX Hall PYHKUMOHAIbHBIMH NOMAMH 

B. HW. Mauaes. O BoubTeppoBbix onepa- 
TOpaX, MOJlyuaeMbIX BO3MYLLeHHeM Ca- 
MOCOMPSXKCHHBIX . . . ao ae 

E. A. Masaosa. O rycrotax runepHMMyH- 
HBIX MHO}KECTB 

A. B. Moropenos. K Bompocy 06 usoMer- 
pHuecKOM NOrpyxXeHHH JByMepHoro 
romeomopduoro ciepe pHMaHOBa MHO- 
rooOpasua B TpexmepHoe Pre oee 
TIpOCTpaHcTBo . 

HW. M. Co6oa». O Buuncnenuu muHoro- 
MepHBIX HHTerpaJloB : 

T. B. Cosomsax. Kpaespte gaaun aia 
KBa3HJIHMHEHHbIX IIJIHMTHYCCKUX ypaB- 
HeHHH CO CTeMeHHBIMH HeJIMHelHOCTAMH 

B. C. Asapuu. O6 nuaHKaTope dynkuuH, 
cyOrapMonuyeckoh =B pao poaere | 
TIpoOcTpaHctBe . : 

A. TI. Baanx. O noBepxHocTsax ‘epeHoca 
MOCTOAHHOM KPHBH3HBI : 

P. M. Teiixenbman. K teopun runepno- 
BePXHOCTH. B YeTLIPEXMEPHBIX He9B- 
KJIMJOBLIX TIpOCTpaHcTBax 
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806 


810 
814 
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H. A. Tpuroppesa. O dopme axctpe- 
MAJIbHBIX (YHKUHH OHOrO KJlacca, 
HaHMeHee YKJIOHAIONLHXCA OT HYJIA HV 
YMOBJICTBOPAIOMIHX HECKOJIBKHM COOT- 
HOWWCHHAM, JIHMHEMHbIM OTHOCHTCJIbHO 
KOSPPHNHEHTOB Sys fe scans unui 

JI. UW. Kampinun. O pemennn KpaeBbix 
Zafar jit mapaOouMueckoro ypaBHe- 
HHA C Pa3PbIBHBIMH KoOsppuIHeHTaMH 

ll. WH. Jin3sopkun. E-dyukuua [puna 
onepatopa BembtTpamMu HW HeKOTOpBie 
BapHallMOHHble 3afauH ww wk; 

A. B. Moropesos. K Bompocy o perysiap- 
HOCTH BbIMYKJIOH MOBEPXHOCTH C pery- 
JISpHOH MeTPHKOH B 2BKJIHOBOM IIpo- 
CTPAHCTBG) <i. me - 

C. H. Cayruu. Monyan Hay k- -mpoctpan- 
CTBOM . . Sar all hs 

B. M. @puaman. “Vireparupuniit mpomecc 
C MHHMMAJIbHBIMH OWHOKaMH JIA He- 
JIMHEHHOTO OMepaTOpHOTO ypaBHeHHA 

A. H. Wlapkoscxuu#. O mnpuBoxumoctTu 
HeMpepbIBHOM (yHKUMH elCcTBHTeJIb- 
HOrO TlepeMeHHOrO H CTpyKType He- 
NOABYKHbIX TOYeK COOTBeETCTByIOMLero 
HTepauwHOHHOrO mpomecca . .... 

M. A. Axusuc. O MHoromepHEIx MOBepx- 
HOCTAX, me CeTb COMP sAKeHHbIX 
JIMHHH . . . ness 

Demelie Bussyep. Hexotoptie mpumeppt 
rpynl aBToMopdpu3MoB Bee fem of 

E. IT. Jlomxenxo. Hexotoppie ovenKu, 
KacalollHeca aJireOpanuecKHx rumep- 
TOBepXHOCcTeH H MpOH3BOAHBIX OT 
PalHOHaJIbHBIX CbyHKUHH ... . 


Ji. Tl. )KenoGenko. Onvcanue scex Hes 
IIPHBOAMMBIX MpelcTaBNeHHH mpoHs3- 
BOJIbHOH CBA3HOH rpynnbl JIH .. . 

C. TY. Kpetn u FO. WH. Merynun. Kpu- 
TepHH POACTBeEHHOCTH JBYX OaHaxOBbIx 
TIpOCTpauHcTB . . etre a: 

M. B. Jlocux. Tpocrpancrpa Keita Kak 
mpoctpauctpa KaparyuH .... 

3. HW. Heunnopyk. O cnoxnoctu cxem 
B HeKOTOPBIX Oa3HCax, cofepKalllHx 
HETPHBHAJIbHbIe 3JIEMeHTHI C ia 
BecaMH . . ae 

A. A. Hospy3on. ‘O cpofierpax pemenuii 
SJJIMMTHYeCKHX YpaBHeHHit : 

A. H. Mpuaenko. O eqnuctBennocTu pe- 
WeHHA OOpaTHOH s3azaun veer ee 
HHYeCKOrO MOTeHIHasa . ; : 

A. 6B. Cocuuckui. O pnowennu " k-mep- 
Horo 9emeHta B E” ay Lowe : 

C. H. Yepnukos. Pemenue sanay nnnelt- 
HOrO MporpaMMHpoBaHHA MeTOZOM HC- 
KJNOUCHHA HCH3BeCTHBIX Phar ae 2 

H. H. Ulmynes. O nepnoguyueckux pe- 
IWeHHAX KPaeBbIX 3afayu Oe3 HauaJIb- 
HBIX YCJIOBHH Id KBasHJIHHeMHbIX 
mapaOoMyuecKuX ypaBHeHuit 

H. H. Anenko u FO. E. Bospunues. 
O cxo,vMocTH pa3HOcTHBIX cxeM 
JI YpaBHCHHA TenMJONpOBOZHOCTH C 
NepCMeHHBIMH KoSdpuUneHTaMH. 


IT. KABEPHETHKA H TEOPHA 
PET YJIHPOBAHHA 


M. H. Battuupatir. O mMomnoctn cxem H3 
(PYHKWHOHAIbHBIX 9JICEMCHTOB Geo 
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|}. A. Bacnnenxo. O  so3moxuHoctTH 

 o6obujenna TIPHHUANa HHBapHaHTHOCTH 

-B JIMHE€MHBIX CHCTeMax aBTOMaTHUe- 
_cKOrO peryJIMpoBaHHA Cc mepeMeHHBIMH 
lapaMeTpaMu . . . 

5. I. Jlasapes u E. H. ‘Tui. 06 HH- 
TerpHpoBanHH MOTeHIWHaJIbHO-HM- 
TYIbCHEIX COpM . . 

\a. A. Mapkos. O6 aubaBHTHOM KOH- 
poBaHHH ... 

i H. Pa3ymoscKuit. O Tipeo6pasopannu 
MporpaMM PpelWIeHHA CJOKHEIX JIOrH- 
yeCKHX 3afau K ONTHMA@IbHOMY BUY 

43. HW. Pesunk. O peanusanuu MOHOTOH- 

 HBIX (PYHKUMA cxemaMu u3 dbyHKUKO- 

5] H@JIbHBIX SIEMCHTOB =... 

A. 3. Upm«un. Bauanue cary uaiinbix 110- 
MeX Ha HepHoOsuuecKHii pexKHM B pe- 
JICHHBIX ABTOMATHYeCKHX  CHCTeMax 

M. B. Meepos. O ctpykTypHoi momexo- 
YCTOHYHBOCTH OJHOrO KJlacca 3aMKHYy- 
TBIX. [HHAMHYCCKHX CHCTeM ... . 

M. JI. Uersun. Hexotoppie 3aqaun o 
NMOBeCHHH KOHEYHBIX ABTOMATOB 

A. 3. Usinkun. K tTeopuv umnyspcupix 
aBTOMATHYeCKHX CHCTeM C aMIWIHTYHO- 
HMMNYJIbCHOH MOLYJIALHeH MepBoro pofa 

B. H. Bapwascknh. OyHkuHoHasbupie 
BO3MOXKHOCTH HM CHHTe3 MOpOroBLlx 
SHONCIGOR 2 2 irre 

tO. JI. Caranopuy. JloKa3aTesEcTBo 
MHHHM@JIbHOCTH KOHTAKTHOH peaslH3a- 
UHH OAHOTO KJlacca OyJIeBbIx ia 
nN MepeMeHHEIX . 

IB. H. Bapmasckuh. O cOHOCTH CxeM 
TIyOHHbI Ba, MOCTPpOeHHBIX H3 NOpo- 
TOBBIX 3JICEMeHTOB . . 

tO. WH. )Kypasues. AnropuTMst ynpome- 
HHA AH3bIOHKTHBHbIX HOPMaJIbHbIxX 
(OpM KOHeYHOTO HHAeKcCa . .... 

A. Jl. Tananues. O6 anreO6pe noTeHun- 
aJIbHO-HMNYJIbCHEIX OOBEKTOB : 


III, MEXAHHKA 


‘C. A. Xapaamos. O 2BmKenuH rupockona 
B KapfaHOBOM TOyBece pH HaJIM4uHH 
MOMe€HTa BOKPyr oOcH coOcTBeHHOrO 
BpameHHa . 

M. Tl. lyases. 06 omnoti perysapuoit 
TipeweccHu TBepforo Tea, HMeroulero 
MOJIOCTH, SaMOJIHCHHbIE KHKOCTHIO Mf 

YW. HW. AproOosesckuu. K Teopun uerbi- 
PeX3BEHHbIX MCXaHH3M0B C JByMA 
NOCTYMaTeJbHBIMH TapaMu d 

WM. UW. AproGonescxnh. Jlunetino orH- 
OaloulHe WaTyHHbIe KpuBbIe MexaHH3- 
MOB C€ MOCTyNMaTeIbHOH napoli 

WM. UW. AproGonesckui. JluneiHo oru- 
Oaroulve WaTYHHbIe KPHBbIe YeTHIPeX- 
SBeHHOFO Q/IHNCcOrpapa . : 


IV. FHAPOMEXAHHKA 


M. H. Koran. O coxpanenHu Buxpel u 
_ TOKOB B MarHHTHOH rH poqvHaMuke 
K. K. Wanbues. CompotupsisemocTb Ka- 
_ -BHTAaIlHOHHOM ooeete a one 
/MuiacTmacc . . ae 
:, A. HosuKos. O- cnextpe oHeprHn 
TypOyleHTHOro moTOKa HeCc>xKHMaeMOl 


X%KHIKOCTH . . . 
JI. E. Crepnun. O “ppanune o6nacTn 
cylleCcTBOBaHHs onTH- 


6e3yapHbIx 
MaJIbHbIX Come . By oe 
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1071 
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838 


1077 


1336 


58 
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V. MEXAHHKA CIIOUHOH CPEB 
HW. H. Hsoros u 10. H. Arn. Usysenne 
HlacTuyeckoro AepopMupoBaHua Me- 
Talia ¢c ReopMannonnoii aHH30Tpo- 


mHeli, CO3qaHHOM B mpomeece npelBa- 
PHTeIbHOrO HarpyKeHHA Ow ww kt 


VI, TEOPHA YIIPYTOCTH 


5. M. Haiimapx. Hexotopple nestuuenunie 
KPaeBble 3afauH B TEOPHH MaCKBeIJIOB« 
CRODOM MCU a mer cmeeale 

A. Sl. Anexcanypos. Pemenne ocecum- 
MeTPHUHBIX 3afay TeOpHH ynpyrocTHu 
NPH MOMOMIA aHasIMTHYeCKHX PyHKUNA 

JI. C. Cpy6muk u B. WH. WOgosny. Acum- 
NTOTHKa ypaBHenuli CoulbuIoro §mpo- 
rH6a Kpyrol CHMMeTpH4HO sarpy- 
2KCHHOH WaCTHHBI. .. . 

1. A. Amensaye. O cucteme ypasuennii 
B safaue u3srn6a Kpyrsioro mpusma- 
THYecKOorO Opyca C -SIHNTHYeCKHM 
HECOOCHBIM OTBepcTHeM ...... 


VII, MATEMATHYECKAS ®H3HKA 


ll. E. Kpacuyuikun. IIpo61ema pacnpo- 
CTPaHeHHA JWIHHHBIX H CBepXx/JIMHHBIX 
pawuoBOJIH BOKpyr SemMiu H HHKHHE 
cllouw woHocdeprt (C, Du E) B}cBere 
TeOpHH WHOpMalwHH........ 


VIII, ®H3HKA 


C. Il. Baxanos u B. B. Jleparun. K eo- 
mpocy O COCTOAHHH rasa, ABHKye- 
roca BOWH3H TBepOl moBepxHOocTH 

E. ®. Tpoce nw A. A. Kanasuckni. 
KosdpunuentT KBaspynombHoro m0- 
TIOULCHHA HW ONTHYeCKOe BPCMA 2KU3HH 
OCHOBHOrO COCTOAHHA 9KCHTOHOB. B 
Kpuctamie CuszO . . 

O. H. 3aspanos u B. Hi. “Tlapatoe. Ma- 
TPHUHDIH SeMeHT peakuHH mw -—+-N—> 
—>a+ma+N npn Hu3KHX 9Hepruax 

Bb. A. Ap6y3os, A. H. Tasxenugse u 
P. H. @aycros. K Bonpocy o macce 
hepMHoOHa B Y-HHBapHaHTHOH MOjemHK 
KBaHTOBOH TeOpHH MONA. 

B. JI. Epmonaes. Ccepni relictsna Tyme- 
HHA B Ciy4ae mepenoca sHeEprHH MO 
TPHIMVICTHBIM YPOBHAM te 

A. H. Ocunos. O Bepostuoctu npespa- 
HICHHA KOseOaTeIbHOM SHEprHH KuUC- 
AOpola MPH CTOMKHOBeHHH C Ree 
NOH [ByOKHCH a30Ta_ . 

A. T. Camoiuosuy, H. fi. Kopen6nur a 
WM. B. Jlaxosckua#. $Ann30TpomHoe 
paccetHHe 2IeEKTpOHOB Ha HOHM3H- 
POBaHHBIX TIpHMecax . . 

JI. ®. Bepemarun, A. A. Cemepuan u 
C. B. Monosa. VM3menenue 3smeKTpH- 
yecKOrO COMPOTHBJIeHHA mpaseoquMa, 
qucnposua, spOua u uTTep6ua AO 
napienun 250000 xr/em? 

E. A. Hosnkos. O dayKTyauuax 9u1eKT- 
POHHOM MMOTHOCTH B HOHOCHepe . . 

K. Tl. Cramoxkosny. Onopasmepnpie 
ajluaOaTHuecKkHe TEYeEHHA YJIbTpapess- 
THBHCTCKOrO raza... . ‘ 

A. B. Senbyosny. Cummerpua MOJEKYIIEI, 
Wwiapienue KpucTala u iw hae 
HOCTh XKHJKOCTH . - die ia 
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H. H. Cupota u Tl. M. Oaexnosnu. 
Pacnpefemenue 3IeKTpOHHOH  MVOT- 
HOCTH 9JIeEKTPOHOB 3 d-oGo04KH, O6yc- 
JOBJIMBAaIOULHX (beppOMarHeTH3M HH- 
KeIX, KOGaIbTa H Mesesa : 

B. T. Cososbes. OcHosuple cpolicrBa 
cpepxTekyyeli MOfeIM spa f 

C. B. TaGaukop u B. A. Mockasenko. 
Meron KBaHTOBBIX dyHkuHH ITpuna 
B TEOPHH ONTHYCCKHX MOIOC B KPHCTaJ- 
MEDS Ae 5 

A. M. Bponcknit u 10. A. KonGanoecKnii. 
O mexanu3mMe HHrHOupoBaHHA pajMo- 
WHsa 5.) : 

B. JI. Bpoyze, 9. H. Pama, E. ®. Iexa. 
AHOMasIbHOe pHMecHoe norsomeHnHue 
BOJH3H 3KCHTOHHBIX TOJIOC Moen 
JIAPHbIX KPHCTaJIOB 

B. J. Kyxuu u A. P. @penkun. K 110- 
CTpOeHHio MaTphitbl paccesHHa B 
HeJOKaJIbHBIX TCOPHAX . : 

b. M. Bya. YcraHopsenue ToKa B WuaseK- 
TpuKax MpH ramMMa-oOJly4ueHHH 

B. Tl. Jlemugos. Tlonepeunnii noKasa- 
Telb MPeCIOMJeHHA TWwa3sMbEl BOH3H 
ILAKAOTPOHHBIX UaCTOT H HX TapMOHHK 


C. A. ®enyaos. Onpefenenve Temmepa-_ 


Typpt Kropu cernerosmextpuka BiFeO3 


IX. TEXHHYECKAA PH3HKA 

JI. B. Wsanosa, B.: ®. Uysaes 4 
Il. A. Pe6unfep.’O kuneruKe ycoBHO 
MIHOBeHHOH .yupyroH  epopmanun 
TIOJMMepOB B 3JIACTHUeCKOM COCTOAHHH 

E. M. Mopo3on u SA. Bb. ®puyman. 
TpaekTopuu TpellHH xpymkoro pa3py- 

|\ INI@HHA Kak TeofesHueckHe JIMHHH Ha 
TOBEPXHOCTH Tela... - 

B. HW. Jiuxtrman, JI. C. Bpioxanosa M 
VM. A: Angpeesa. O QuuTenbuoh mpou- 
HOCTH MeTaJIIOB . . 

C. B. Craponxy6ues, H. A. “‘Jlomopax 4 
JI. WH. Xu3nwyenko. M3menenue Mexa- 
HHYeCKHX XapaKkTepHcTHK amMopdxHoro 
celleHa TO, WeHCTBHeEM TaMMa-JyueH 

3. JI: Bypuireiu vu JI..C. Conoses. 
TaN Riese Sie Sa ane nae 

B. Aw: Bepectrnes, K. X. Pasnkor, 

OE. C.,. Anexceepa u B. A. Kaprun. 
O. crpyKType OpHeHTHpOBaHHBIX MOJH- 
MePpHBbIX, MaTepHasoB . 

‘bs: B.. Monotugos u FO. A. Ocunpsn. 
AHOMaIHA MOyJIA yupyrocTu uM Jo- 
MeCHHAA CTPyKTypa HuKeIA 


X. TFEO@H3HKA 


b. A. Angpees. [paputanvonuple aHo- 
MajiuH @aa w wHs0CTa3uA . 

A. T. Topeaux u I. A. Cmmpuosa. Caaab 
(pPyKTyawH palHosxo C MHKpOCcTpyK- 
TYPO OCAMKOBY. 2. opm tsar 


XI. TEMJIOTEXHHKA 


M. A. Crsipuxosuy, 3. JI. Muponosp- 
ckui u LWloHb Uxao-wanb. Bauanne 
HepaBHOMepHOoCcTH OOorpeBa MO AHHe 
TpyObl Ha BeNHUMHY KPHTHYeCKHX 
TEIWIOBHX | MOTOKOB'\. a0. yey rgetnies ee 


XII. KPHCTAJJIOPPA®UHA 


B. K. Baitumreiin u JI. U. Tarapuuosa. 
QNeKTpoHOorpaduyeckoe uccJeqoBanne 
MNOM-Y¥-Metui-L-ruioTamata 
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“Xl. XHMUA 


K. A. Angpwanos, B. H. Casyurknna, 
C.. A: Poay6no0B u OB. A. Uapcxas. 
O TepmuyecKoH KOHJeHCalHH a 
CHlaHa C XJOp6eH30JIOM . : 

3. A. BaomOepr, YL. E. 3ankon i 
H. M. Imanyoub. Oxuclenue H-6yTaHa 
B Ta3s0BOH H %KHAKOH dase . . 

10. Ir. Bopoxpko u A. K. Cyipkun. Mex- 
MOJeKYIAPHOe B3aHMOJeHCTBHE TeT- 
pa @ a a ed 
OM .. . 

b. JE JlatKun, E. Tl “Mouasmna H 
HM. Ji. Kuynsanu. Kongencanua op- 
MaJibleruga c nepdTroposepunamMaA — 
TeTpaTOpsTHJIeHOM, PekcadTopmpo- 
NHI€HOM UH TPHTOPXMOpSTHeHOM. 

JI. YF. Kpomx u B. O. Jlykawesnu. 
«Tepmuueckaa» neperpynnHpoBKa: 
rHApas0coeluHeHHa 1? ie ee 

A. H.:Hecmesnos, T. Wi. Toscraa u 
A. B. Ppu6. KaTuou-TpH-n-aMuHOTpH- 
(PeHHJIOKCOHHA =69KaK =e CTP YKTY PHI 
aHallor mnapacdykcuHa 

5b, A. Tonoskuy u A. B. Hopocenosa. 
VccaeqoBanve CHCTeMbI CeJIeHHT CBHH- 
ila — OKHCb CBHHILa 

VW. B. Tananaes u B. ®. Rxypnnennit 
IIpumenenne CIeKTPOPOTOMeTPHH 
Wid H3y4YeHHA COCTaBa H CTpOeHuA 
XJIOPHJHBIX KOMMIeKCOB kOOasIbTAa 

A. B. Tonaues, M. B. Kypames u 
HW. ©®. Jaspuaenxo. Mccmeqopanne 
peak aJIKWIMpOBaHHa apomaTH- 
YeCKHX yIIeBOMOpowoB 

A. d. Ppeimannuc u F. A. Banar. Mnn- 
ILMHpOBaHHe 2-3aMelleHHbIX HHaH{Ho- 
HOB=1¢0 29 

H. H. Wyiixun 3 u B. J. JleGenes. Anxu- 
JIMpoBanHHe cee creas aTH- 
JIGHOM .. . 

M. H. Topses u r. A. ToacTuKos. “Cur- 
Tes f-melpena : 

B. HW. Tynap u C. H. 3anbanos. “Hosniii 
WyTb CHHTe3a np HEROA ee XMHOJIM- 
3HHHa . . 

r. A. Ly6yp u r. Ge Banar. o- (2, 3 (CO), 
6,5 (CO)-qH6eH30u1eHH30HHKOTHHOHN)- 
6enz0inas KHCJIOTAa 

B. A. Usmanapcxui u B. A. Faymenkos. 
CnekTpbl noOrlionjeHHa MpoOvsBOxHBIXx 
WupenwimMetana Hu udenulsTana, 
cojlepxKanluxX HHTPO- WH aMHHO-rpynmpt 
B Pa3HbIX Apax . . 

E. W. Kaa6ynoscxnii, A. A. Basanqua 4 
¥O. HW. Merpos. O ruyporenusannu 
Q@-KeTOKHCJIOT Ha KOJJOWHBIM MaJ- 
alHeBbIM KaTaJlu3aTOpoM ; 

M. 0. Jiykuna, C. B. 3orospa, M. A. Map- 
Kos, B. A. Osonosa u B. A. Kasanckuit. 
Tipespamenusa W301 pOneHHI LU KJIO- 
Ipomava B MpHCyTCTBHA KH3e/Ibrypa 

B. M. Muxaiinosp u JI. C. Bacuupes. — 
Peakuua .MO6opana H allKuAHOOpaHoB 
c apHpamu OopHoH Hu amKHAOOpHEx 
KHCJIOT H HX THOAHaOraMH 

0. A. Peytos, T. A. Cmoanna u B. A. Ka- 

) gsiBuH. Peakwua M30TOMHOrTO OOMeHAa 
3aMeULeHHbIX OeH3HJMepKy pOpomuyoB 
c 6poMHO pTyTbIO, MeyeHHOM payHo- 
AKTHBHBIM H380TONOM Hg298 . . . . 


H. Cannn, B. B. LUlep, JI. ©. Yep- 
Hapckad HW H. B. Mesentnepa. An- 
THOKHCIMTeEIH THMa MualKHIUTHO- 
tboctpaTow MeTas10B : 
B. Tonues, B. MI. Ananna u 
B. A. Conpano. Cuutes a-cbypuanut- 
posTHeHa H ucCeqOBaHHe ero cnoco6- 
HOCTH K MOJIMMepH3anun . : 
C. Pefira uf. 9. Banar. Pemunanpusie 
AHHH anon aK anbl 
A. Usmauapcxuit 1 M. A. Mocrocaas- 
ckui. H3mepenHe cmekTpoB Bs cmMe- 
WaHHBIX PaCTBOPHTeIAX Ha OCHORE as- 
‘KaHOB KaK MeTOX H3yueHua” B3aHMO- 
WelicTBuA BelllecTBa c  pacTBopuTe- 


JIeM ae 
B. A. 


A. Kaprus, KaOanos, 
B. Ml. 3y6os u A. B. 3e3un. Tlonumepu- 
3alua hee W Upyrux uut- 
(pHOB . 

5K. Kouerkos, Ww. OP. Kykosa. ui 
M. C. Fayxonen. Touxocnoiinaa xpo- 
MatTorpapua wepedposvyo0B ; 

C. Makapos. Jomonornueckuit pan 
‘oKHcCIOB ypana U,O,, 49 aol: 
. If. Oronxos, A. HU. Tepacumos u 
A. M. Exscees. Vccneqopanue Tepmo- 
JHHAaMHYeCKUX CBOLCTB CHwaBoB [e- 
pul — cBHHeL, npaseo,uM — CBHHELL, 
HeOwHM — CBHHEIL : 

. HW. WWpsxuna. Vceneqonanus B 06- 
\J1aCTH MHOTOKOMMOHEHTHBIX HHKEJIEBbIX 
CHCTeM . . 

_ A. Peytos i A. H. Jlosuosa. “Hospi 
MeTOL CHHT€3a TPHXJIOPMeTHJIbHbIX 
‘PTYTHOOpraHHueckux coeHHeHH . . 
. M. PyOunmrTeiu, K. H. Cnosenkaa 
u T. P. Bpyespa. Xemocop6uHa u130- 
MPONHMOBOTO CHHpTa Ha CMelIaHHBIX 
KaTau3aTopax Ha ocHoBe Y-AlsOs 
- J. Pycuu u B. M. Tarescxui. IIpu- 
pola semeHoro CBeueHHA H COCTaB TIpo- 
AyKTOB cropaHua Oopa mnpH Temme- 
patype 3100°K . eS). : 
. WM. Wyitkan, HW. o. peikenuth i 
B. M. Ulocraxoscxna. O KatTauTH- 
YeCKOM THAPHPOBaHHH CJIOMKHEIX 9(pH- 
DOB i ae 

- A. Beuep 1 4. WM. Pepacunos. Tepmo- 
HHaMHYeCKHe CBOLCTBa paciJaBoOB 
Ag — Sb 

. A. Tpen uT. 9. Banar. " O-benua-4, 
‘6, 6, 7-Tetparufzponugzangzvon-1,3 . . 
« M. Tpss3xos u B. WH. Wumyauc. O me- 
XaHH38Me MpeBpalleHHu WHKIOreKcana 
uu et! 3 Ha MWJIeHKax 
TWIaTHHBI . . . 

A. Kaprun u fe i:  Awipuanosa. 
‘0 BOSHHKHOBe€HHH KPYIMHbIX MAKPOCKO- 
NHyecKHxX OOpa3z0BaHHlt B sees 
yeCKOM NOJMNponMsene 
TV. Koctsrosckun. Peaks aTHseH- 


MMHHa C ao coelHHe- 
HHAMH ...” n° ee 

[. HM. Kopunaos u H. M. Marseesa. 
‘enioTa uccommannd coexlMHeHHli 
ypHaxosa NisFe, NisMn, NisCr 4 
isV . 


lal “As Jlesunknii, B. H. Makcumos 1 
WM. W. Mapyenxo. O nomumepnot 
_mpupoge 5/6 ocHoBpnoro xJlopvyla aslio- 
MHHHA MW BOSMOMHOCTH CyMleCTBOBaHHA 
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OKCHXJIOPHNOB aJKOMHHUA Oovee’ BbI- 
COKOH OCHOBHOCTH . 

A. H. Hecmesnos, 9. I. “Tlepesazosa 
O. A. Ty6un, T. B. Huknrnna, 
A. A. Tonomapenxo u JI. C. Wuaos- 
yoBa. CpolictBa dopmuidepponena 

A. B. Hopocesosa, 10. M. Kopenes u 
fO. TI. Cumanos. peed CH- 
cTtempst KF — ZrFa . . . 

B. H. Cseyunxop u A. K. iypun. 
J[MarpamMa coctosHua 2xKeNe30 — 
TapHun . . 

oO. Ji Cnupun, cit K. Toaskos, 
A. P. Tantmaxep u C. C. Mensenes. 
TlouumepuHsanua cTupona, OyTaquena 
HM WsonpeHa, HHHUMHPOBaHHad JMTHI- 
STHJIOM B Pa3zIHUHbIX cpeqax 

Bukt. VM. Cnuupin, JI. H. Komuccapopa 
wu A. A. Menpbkos. [lomyuenue nu HeKo- 
TOPbI€ CBOMCTBa MeTAJIJIHYeCKOFO CKaH- 
uA 4 Ake ar ene eel 

HW. B. Taianaen, M. Sf. UWnupr u 
T. H. Cennyapckas. Cop6uua repmanna 
Ha THAPOOKHCH aJIIOMHHHS . 

C. A. Whraiyepman u UM. E. Kaanunuenko. 
AuetaTHpie KOMMIeKCbI THTaHa 

M. ®. Wloctraxoscxun, MM. B. Komapos 
4 tO. B. Mapourmu.Cuntes 4 HeKOTOpHIe 
MpespalleHua  CHIaHONOB BUHHJ- 
alleTHI€HOBOTO pawa . . 

A. A. Basangun, E. HW. Kapneiicxas H 
b. Jj. TlonkopHukos. Penn Kak Ka- 
Talv3aTop rHyporenusanHny 5 

B. H. Borocaosckun, H. M. Cradeera 
u TY. HW. Uydhapos. Bocctanopsenue 
dbepputa megu CuFeO2 rpadutom 

E. Sanues, 0. JI. Kopemxos, 
M. E. Boabnun u WO. H. Weinkep. 
O ctpoenvu conei ucdbenusmmukKs0- 
mponeHoua WH TpomoHa 

B. B. Senennos. MarnutTuaa BOCHpUUM- 
YHBOCTh BHYTPHKOMMJIeCKCHEIX Coe] H- 


HeHHit BaHalula Cc . TPHAeHTaTHbIMH 
WHranwamMu i) tae 
r. X. Kaman, E. W. Kaa6ysosckun, 


10. ®. Tarusos u YF. C. Xopxaxos. 
PasyeseHHe YETBEPTHUHEIX APCOHHEBEIX 
COe@NHHEHHH Ha OMTHUeCKHe AHTHIOPbI 
MyTeM aCHMMeTpHYecKOH afcopOnnu 
Ha [pPHpOAHEIX MHCCHMMeTpH4eCKHX 
ajcop6eunTax . 

P. B. Kyuep u C. I. Ka3pmun. O mexa- 
HH3Me OOpas0BaHHaA KapOOHHJIbHBIX 
COCIHHCHHH H KHCJOT IPH IMYJIbCHOH- 
HOM OKHCJICHHH H30nponHOeH30Ia 

10. A. Onpyexon, K. JI. Motcenuyx, 
A. H. Cesuenxo u H. Il. 3aTbkos. 
1,1)-Buc- Taga boar ga 
TepekKucu eT OE es 

tO. A. TWenTux, SHANE, Tpy6nukop, 
P. B. Tenaunckaa, I. Mi. Uiymepuna 
u P. A. Jlepuna. O erpoenuu 6-KeTO- 
HOKHCJIOT .. . 

A. A. Tlerpos, M. ql. CraqumyyK u 
10. H. Xepyse. [Tpucoenunenve Tpude- 
HHJIMCTHJIbHBIX PayHKasIOB K CHHHO- 
BLIM yrueBomopowamM M KpeMHeyryle- 
BOROpOMAM 0 PL een ees es 

r. A. Pasysaes, B. A. Llywyxos u 
B. A. A6noKos. Pa3znowenve ruzpore- 
pekucH KyMOula, kaTa/H3HpoBaHHoe 
KaTHOHOO6MeHHOM CMooh KY-2 
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Bb. H. Crenanenxo u O. I. Ceprox. 
VWsyyenve KHHeTHKH KHCOTHOrO THI- 
pomv3a HeKOTOpLIX (eHOJI- H XJIOp- 
beHOATAHKOSHOB Bi): Sere * 

10. M. Yxpanuckuii u A. B. Hosocezosa. 
Jiucenenuabl momHOfena HU peHHA 

HW. A. Uluxnes, M. H. Aanep 4 
B. M. Vycetn3zaye. Yccenopanun B 
o6acTH CHHTe3a A MpeBpanlenuit 
HeENpeIeIbHLIX KPeCMHeEOPraHHyecKHux 
coelvHeHHi. CwHTe3 pa3BeTBJICHHbIX 
KpeMHeyreBOMOpomoB  AHaLlleTHIeHO- 
Boro pala . 

A. A. Apect- slxy6osn, A. P. Tanrmaxep 
uC. C. Menpenes. OO annoHHOr novn- 
MepH3auuH B MpHcyTCTBHH apomaTH- 
YeCKHX COeHHeHHH Ue Meteeeeke sare 

HM. B. Baparausuan, B. I. Pexoros, 
A. M. Camapuun u B. M. Bepexuann. 
PacTBOpHMOCTb a30Ta B 2%KHJKOM Map- 
TAB EG Aves) iy cota) so <e ee e e 


Jl. HW. Benenpxud, C. 3. Tay u 
A. JI. Toupadap6. Hospi cnoco6 
CHHTe3a MAKPOWMKJIMYeCKHX KETOHOB 
C MYCKYCHBIM 3amaxoM . . 

E. HW. Ppunurein, A. B. Bpykep i 
JI. 3. CoGoposckni. Oxcumeruinpo- 
BanHe (bochbuva HM erO MPOH3BOAHbIX 

10. A. )Kyanos u TI. A. Kopoabyenko. 
Hosple CHHTe3bI ioe ae yrule- 
BOOB . . 

CaB: 3asropoqunit H 2. 'B. "Ancora. 
ApvlaikHHpoBaHHe aHH30ula CTHpo- 
JIOM H. G-MeTHJICTHpOJIOM B MpHcyT- 
cTBuH BFs3 - HsPOa u BFs - O(CoHs)> 

B. A. Kaprun u H. HW. Popuna. O noan- 
MOpiH3Me KPHCTasMMYeCKOrO TMOH- 
TIPOMHICH A! Gina kien 


M. M. Koton, H. B. Anypeesa, 
lI. ®. Anapees u 9. M. Porosnna. 
KomnJieKcbl nowIHakpoONeuHa C COAMH 
TAMKEbIX METAJVJIOB : 

A. A. Kouxun, C. PL. Bepenuxuna H 
WM. Bb. Yekmapesa. Ovopo- nu cBHHeL- 
OpranHHyeckHe MpOH3BOAHbIe HeKOTO- 
PbIX a30TCOZepKauluX KHCIOT . . 

A. Tl. Mewepsxos u HM. E. Jlonrua. Cun- 
T€3 HEKOTOPHIX COeHHEHHH C JBYyMS 
PAQOM Haxo,suMuca pitas ae 
WHKaMH . . 

10. A. O.bgexon, A. M. Kasunnna u 
C. A. UWikasp. Hosniii merog cnute3a 
XNOPaHrHpHyOB Hu OPO MauTAEHADS 
apOMaTHyeCKHX KHCOT . 

J. X. ®pefinann, E. ®. JIutenn u 
tO. 10. Kayn. O nocnenosatenbuocTu 
peakuwit mpH fruypupospanun 2,3- 
AuMeTHIOyTaqHeHa-1,3 Ha CKeeTHOM 
HHKeeBOM KaTaslH3aTope ‘ 

B. MH. Uupenpnukos, JI. H. Komncca- 
posa H Bukr. HW. Cnnysin. Tensonpo- 
BOJHOCTb H BASKOCTh apoB TeTpaxJio- 
P4A0B WHPKOHHA H TracbHHA B HHTep- 
Bane Temmepatyp 300 — 700°, 


. 


XIV. PH3HYECKAA XHMUG 


P. X. Bypureiin u C. MW. Ceprees. Bans- 
HHE KHCOpoya, alcop6upoBanHoro Ha 
MOBEPXHOCTH TepMaHHA, Ha BpeMA 
2KH3HH HeOCHOBHEIX HOCHTeeH TOKa 
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A. H. J[pemun u O. K. Posanos. O ze- 
TOHALHH cMeceH BERDOMGTARR c ale- 
TOHOM . . 

Ban: Ucaryaann, A. A. Basanqun 2 
E. H. Monos. Onpefenenue oTHOcH- 
TCJIbHBIX  aNCOPOUHOHHBIX  KoaddpH- 
IMe€HTOB MeTOJOM H30TOMHOrO pa36aB- 
JeHHa ... 

A. A. KpacnoscKnit ul. Ml. Bpun. @oro- 
KaTauTuyecKce jelictBHe ZnO 4H 
TiOs B peakUMAX, HAYUIHX C BpIese- 
HHCM. KUCIOP Ola) sm tas niente 

O. A. Peyros, O. A. [rnupina 4 
M. ®. Typuunckuii. Metoy, xpomato- 
rpapuu Ha Oymare JWapHIbHbIX OJ- 
BOOpraHHuecKHX COeMHHEHHH HU ero 
TIPHMeHeHHe AIA H3yYeHHA NpOLyKTOB 
peaKUHH HeECHMMETPHYHBIX Covel 
WHapwMHOZOHHA =C ABYXOPHCTHIM 
OJIOBOM... ARs iy Grate. 

M. B. CmupHora, Me AS Ky6acop u 
K. B. Tonunesa. TenoTst cMayHBa- 
HHA OKHCH aJIIOMHHHA pacTBOpaMH 
6eH30Jla, WHKIOreKcaHa MH WHKJOreK- 
ceHa B A-renTaHe 24d 

B. H. Wy6un u Ml. H. Jloamn. “Basanne 
KHCNOTHOCTH Ha BbIXO], pafHaltHOHHO- 
XHMHYeCCKHX peaKUHH . . 

X. H. Amupxanos u A. M. Kepumos. 
Tenjoemkoctb ¢, BOJbl H BOAAHOTO 


apa MpH BbICOKHX TeMMepaTypax H 
OoObIIHX aBeHHAX ... . : 
X. JI. Appan, T. A. KopcyHoscKuit u 
C. ¥O. JleGenes. DoroBoccTanoBsenHe 
H J@MeTHJIMpOBaHHe THAa3HHOBbIX Kpa- 
cuTeleH Ha 30/@ KpeMHeseMa .. . 
B. A. Jlapwu u H. A. Bax. Oxucyienne ¥ 
BOCCTAHOBJICHHE PaHKaJIbHbIMH Mpo- 
ykTaMu namaonsa| opraHHuecKHx 

cOe@MMHeHHH . . . 

M. A. TpockypxHun, B. A. Wapnarniii, 
B. HW. Cmupxosa, H. M. Tomepanues, 
lr. H. Ky3bmunuesa H T. A. Cumonosa. 
IIpeppamjeHue OKHCHTeMbHOM KOMMO- 
HeHTbI pawHOH3a B CHCTeMe HATpaT — 
Boa : 

HW. J. Posendeaba, H M.  # Jlannzos. 
K MeXaHH3My BO3HHKHOBeHHA H pas- 
BHTHA MHTTHHTOBOH KOppo3HH Ha 
HEPKaBeloulHX CTaIAX . . ‘ 

A. WM. Wrasopckan u A. K. CuipKun. 
Tunoupupie MOMEHTbI HEKOTOPBIX 
HIHJOB H upeHHUNKIONponenona 

K. WH. Wenn. O joxa3zaTepcTBe 
HeEOCYHIECTBHMOCTH CHJIbHbIX e(pJla- 
rpauHi H ciaO“IxX WeTOHauHH .. . 

A. HW. Bpixoscxui. Hexotoppie oco6en- 
HOCTH 3apOKeHHA UWeHTPOB ceporo 
ONOBa Ha vacTHuax ee InSb, Si 
MH (Ge seg 

BunE. Kasapunos u H. A. " Banawosa. 
B3anmojelictBue KHCIOpola H aHHo- 
Ha pacTBopa npH soot HX Ha Mla- 
THEI ie 3 jars 

B. A. Kupuaann, e , E. Wetinnann i 
B. A. Yexoscxot. OkKcnepHMentasbHoe 
ompeyeeHve 9HTaIbMHH MONHOMeHa 
pH Temnepatypax 700—2337° . 

M. M. TWassrouenxo u M. Ti. Puaesny. 
O6menHble XHMHYeCKHe peaKUHH B 
TBepAbIx tbasax H KOHTAKT M@exKy pea- 
THPYIOWIMMH YaCTHUAMH TBepAbIX Ted 


WY. A MognyOunii, C. B. Aseppanos u 
JI. A. Asepbsnosa. O mpupoze H 
MpOwHOCTH MOMepeuHEIX CBAs B pa- 
WMaWMOHHEIX BYJKaHH3aTax nouMCHA- 
OKCAHOBBIX KayyKOB . . . 

Buxt. H. Conypin u H. E. 3umakon. 
BuMaAHHe § paqNoOakTHBHOCTH MovIH6- 
WeHOBOrO aHrHypufa Ha PanpOS Ty ero 
wcmapeHHa... . ‘ 

A. C. Yepxacos. Bausuue TymmMTeteli 
@syopecuenunn Ha cCneKTpH dsyo- 
pecileHuHH pacTBOpOB HeKOTOPBIX 
NPOMSBOAHBIX aHTPaueHa Hu PTatuMusa 
B CMeCAX pacTBopuTeleH . . 


B. B. Spwaep u B. LT. upcos. rh. 
SakowoMepHocth mpH pasHomuTHue- 
CKOM OKHCJICHHH HOHOB xKese3a aTo- 
MaMH BOMOpOa H MexXaHH3M Mpoecca 

A. JI. Bysayenko u M. B. Heiman. 
Pasyenenue cBOOORHEIX payHKaoB 
Me€TOJOM xpoMaTorpaduH Ha Oymare 

1. A. Jlemuenxo u A. B. Jlymanckuit. 
Bauanne cbocpatos u nosudocdatos 
Ha COJOOHNH3HPYIONLyIo cnoco6HocTD 
MOIOWHX BeILeCTB. . 

¥0. A. Epwos. O sausnun pacTBoputerts 
Ha HOHHBIC H HOHHO-MOIeKYJIApHBIe 


peakuHH . . 
B. I. Jlesuy, B. u. Xaiiknn uB.A. Kupp- 
SHOB. @MapayeeBckhit uMmeyaHc 


Win OOpaTHMbIxX 9eKTPORHEIX Mmpo- 
meccoB, MpoTeKaloulHX MO CXeMe KaTa- 
NHTHYeCKOrO BbIeeHHA BOROpoOsa 

JI. WH. Jimcuancknui. Pacceanne cpeta 4 
CTaOHJIbHOCTh pacTBOpOB. . 

Jj. A. Metpos u A. A. Byxanosa. Tlepe- 
OXJ aK ene pacnaBa H pocT KpucTai- 
mop mo UoxpaspcKomMy . . 


W. H. [Maaxcun vu B. WH. Conneruknn. 
Bausanne pacTBopos efkoro HaTpa Ha 
moslocy MOrIOMeHHA MOBepXHOCTHEIX 
THAPOKCHJIOB HeKOTOPHIX CHJIHKaTOB 

K. B. Wasumosa u H. B. MMuporosa. 
Buusaune Temnepatypbl Ha OnTHYeCKOe 
NOrMomenHe MOIMKPHcTaIHYeCKHX 
cloeB cybpbuyqa KawMHA. 

‘. H. Top6anp, B. B. Asatan nA. B Han- 
OanaaH. Onpegenenne Kosdduunenta 
PeKOMOHHAHH aTOMOB KHCOpoya Ha 
MOBepXHOCTH KBapila, MOKPpbITOrO TeT- 
pa6opaTom Kalua. 

A. B. Kuceses u JI. I. Nowxye. “Cra- 
THCTHKO-TepMOANHAMHYeCKHH =pacueT 
afcopO6unoHHoro paBHoBecns GOens0/a 
Ha rpapuTe .. . 

Tl. B. Kosuos, O. n. Ko3bmuna, Ban- 
Haii-yan, Il. A. Caaseuxas u Yxoy 
Su-no. O kpuctatH3annu sign age 
WeMNONO3LI... . 

B. A. Mamaun. K Teopuit aHOHOTO pac: 
TBOPeHHA KpemMukst ; 

€. C. Hosukos u WO. C. Pasanues. ‘Baa- 
HMOgelicTBHe cCa6oii 3sHTpPONHHHON 
BOJIHbI C ()pOHTOM TlaMeHH . . . 

H. B. Muporopa: TonKkas cTpyKTypa 
CNEKTPOB MOrsoMleHiA MOMMKPHCTad- 

mmueckux miewokK CdS .....- - 


Buxr. HW. Cnonupn, JI. H. S3emaanosa, 

; HW. E. Muxaiisenxo, B. B. Fpomos «4 
M. E. 3umakos. S.1eKTPOHHOMHKpOCcKo- 
muyeckoe HCCeMOBaHHe BAHAHHA pa- 
WMOaKTHBHOTO H3IyYeHHA TBEPALIX Ted 
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Ha CTPpyKTypy HX MoBepxHOcTH .. 
r. TF. @exopos, WO. A. 3apudeany x 
- ®. Kucenes. Xumuueckas u cbu3H- 
ueckas aycopOuHA KHCMOpofa na no- 
BePXHOCTH CBexKeroO pacKONa rpacuta 
A. C. Bo6osuy, C. M. Ksutko u B. B. Me- 
pekamuH. ViccnenqopanHe cTpoenua 
MPOH3BOXHbIX HHTpOaMHHOOyTagHena 
Me€TOQOM KOMOHHALLHOHHOTO paccesHHA 
cpeTa. 

M. H. Bapratux, HW. “Moncees 1 
A. K. Coipkun. Kuneruka oxucenua 
WHKJIOreKceHa COJIAMH Malwaqua B 
BOMHBIX pacTBOpax . .. 

3. 3. Borconxui, JI. ©. Juenn4 M 
M. B. Moaskos. Bausaune pactsopen- 
HBIX (opmMoBateteH Ha o6pasopa- 
HHe cneuHpuyecKHX aCOpOMHOHHEIX 
CBOHCTB MOBePXHOCTH CHIMKareeli 

H. B. Tpuroppesa, B. A. Muennn u 
Tl. A. PeGungep. Bauanve nzy6auux 
BemleCTB Ha CTPYKTYpy pacTBopoB 
2KeNATHHBI . . . 

®. A. Ky3xenos, B. Y. Beaniit, ie H. Pe- 
3syxuHa HW A. WH. Tepacumos. Tepmo- 
WHAMHUeCKHE CBOMCTBa OKHCJIOB WepHaA 

A. C. JieGenes, B. &. Lenanop u 
B. A. Ulnanuytox. O sosmoxnocTu 
MPHMeHeHHA MeTOMa  93JeKTPOHHOTO 
TlapaMarHHTHOrO pesoHaHCa IIA perH- 
CTPpawHH AKTHBHBIX IeHTPOB B peak- 
WHAX MKHLKOMasHOrO OKHCIeHHA yrsie- 
BOJOpOROB.. . 

H. B. [xporosa. Cnextppt orpaxkenna 
MOJHKPHCTaIHYeCKHX IWICHOK CYJIb- 
(pHa KaqMHSA pH Temmepatype 77,3°K 

B. B. Tuxomupos. O mexaHu3mMe H3BJle- 
YCHHA 2KHPHbIMH KHCJIOTAMH KOJVIONI- 
HO-OCaxKIeHHOH THApOOKHCH %x*ee3a 


XHMHYECKAS TEXHOJOLHA 


WM. C. Jlesun u T. B. 3a6on0onknit. 
OtmemeHve HHXHA OT WHHKa HM conyT- 
CTBYIOWHX HM 3JIEMeHTOB SKCTpakuHel 
aJIKHMOOCHOPHBIMH KHCJIOTaMH . 

C. H. Yurakos. O yByxdha3uprx remax 
HOAMOIHBHHHIOBOrO §=©6cnupta : 

M. H. Jiaaxcun, M. A. Beaskos, 
B. JI. Pentstprun u JI. MW. Crapunx. 
TipuMenenve sgepHolt peakunu (a, n) 
WIA OMpeemeHHA HEKOTOPbIX 3JIEMeH- 
TOB B pacTBopax syipil- = aukehctcaaae 

JI. A. Ulpetnep nu K. M. Caguaenxo. 
@U3HKO-XHMHUeCKOe ~BJIHAHHE %KHI- 
KHX Cpe] Ha H3HOC CTaIH H TBepzoro 
cilaBa MpH TpeHHH O TopHble NOposE 

B. C. Komapos, H. ®. Epmonenxo u 
B.H.Bapsamoe. Ilomyyenue BbICoKO- 
aKTHBHOFO,MeXaHHvecKh MpoOuHOororau- 
HHCTO-rHApOOKHCHOrO ascopG6eHTa Ty- 
TeM KHCJIOTHOH aKTHBaWHH TWH. . . 

M. H. Maaxcun, B. H. Tropxukosa 
JI. A. Bapcxui. Viccneqopanve BilHa- 
HHA  PeHTTeHOB-HCNepraTOpoB Ha 
THApOMH3 omeaTa HaTpHA . . 

Bb. H. Jlackopun, Y. H. Luepun 4 
WM. H. Waakcuu. KuKocTHaA 9KCTpak- 
WHA WHAaHHCTHIX KOMMJICKCHbIX COeQH- 
HeHHH 30710Ta H coven H3 IeJIOUHBIX 
pacTBOpoB .. . Lk « ents 
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XVI. FEOMOrHA 


M. M. Becenosckas. Hoppie WaHHbie o 
qoKemOpuiickux OOpas0BaHHAX Ha 
Pycckonw mlatTpopme ; 

B. K. Foay6uos. K HaxoykKe nepMeKHx 
OTNOKeHH B 10Fro-3anaqHOH acTH 
Benopyccun (BpecrcKad smajuna) 

B. K. Fopuyes. K o6ocuopanuio Tpex- 
qeHHOrTO fleIeHHA aKkUarblIbCKUX 
oTmoxwkenuit CapaToBcKoro 3aBoJDKba 

E. Tf. Kykosckui. OcoOenHocTu MHHepa- 
006pa30BaHHA B KOpe BbIBeTPpHBaHHA 
OCHOBHBIX H YJIBTPaOCHOBHBIX MOpor 
Y kpaHucKoro eiegciagrs * mac- 
CHBa . 

tO. TI. Henpounos. Momocrs ocaKoB 
KOTJIOBHHEI ApaBHHCKOrO MOps . 

E. A. Lla6aepa. K mnerporpado-muue- 
paJlOrH4eCKOM XapakTepHCTHKE mMaseo- 
TeHOBLIX  OTJOKeHHH KylIKHHCKOrO 
paliona TypkmeHuu 

B. H. Cake. Hossie Janne 0 HWKHe- 
H CpeMHeIopcKHX OeJeMHHTOBLIX (ay- 
Hax CyuOupH 


A. A. Kaesnosa u JI. oe Coronnos. 
K Bompocy oO Bospacte JpeBnelimero 
ocayouHoro Beare i hoes m1at- 
(pOpMBI , 

Ae lic Kocconckast u B. a. Ly ros. 
O KoppeiauHH 30H perHoOHabHOrO 
amureHesa H MeTareHe3a B TeppHren- 
HbIX H BYJIKaHOreHHBIX MOpoflax . : 

tO. A. Jlaspymun u P. E. Purepman. 
OcHOBHbIe 3TAMbl HCTOPHH pa3sBuTHA 
PaCTHTeIbHOCTH B HH30BbAxX p. Mu- 
urHpKH B UYeTBePTHUHOM mepHore 

HM. Wl. Pamumsuau. JLanupie cmoposo- 
TIBWIbIeBOrO aHaJIv3a BepXHenOHTHUe- 
CKHX OTIOKeHHH Sanannon Tpy3uu 

®. ®. PriGakos u A. WH. Casuna. K Bo- 
mpocy 0 HUKHeEH rpaHHwe KyHrypcKoro 
apyca B ycJloBHAx KynOpnmleBcKoro 
SapouokpaA Hu Cpeguero Ilpuypaspa 

E. A. Wepemucunosa. J[MaTomoppie Mop- 
CKHX  MeKJI€QHHKOBLIX  OTJOKeHHH 
B OacceliHe OnerH 

C. WM. Ulesyos u M. JI. Kuaurnna. “Ocae- 
Wax BYJIKaHHYeCKOH JeATeIbHOCTH B 
J@BOHCKHUX  OTJOKECHHAX  CeBEPHO!t 
yacTH K¥MpoBcKolH oO6macTH . 

C. C. Yopoxos. Crparurpaduseckoe 
NONOKEHHE APIIMHCKOM CBHTbI B THp- 
JHHCKOM palone BamkupcKoi ACCP 

B. J]. uduep. Crarurpadua BepxHeTpuia- 
COBLIX H IOPCKHX OTJIOXKeCHHH OCTPOBOB 
Bapenieso- BEG Y eas H Trop- 
Horo Tatmptpa : 

B. ®. 3epnenknit u JI. ie  MaKapenko. 


30Ha Variamussium fallax Korob. 
B maseorene KppimcKo-KapnatcKoi 
o6lacTH 


M. A. Taornuxos. Mapxupyromue «I1po6- 
JIEMATHKHY H3 TaTapCKHX OTMOMKeHH 
pp. Mesenu u Bamxku : 

B. H. iWlesuenko. @ameuckne ormoxKenus 
CranuurpancKol o6nacTu 

B. HW. Asepbsros. O06 oco6ennocrax pas- 
pe3a TeppHreHHOH TouMH eBoHa Ha 
Asopo-CaslaymcKoi miouaqu (cepepo- 
BOCTOUHAA Apa 

B. Il. Byxapues, T. 
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E. A. Crpoepa u 3. C. Ycruuosa. 
K  mopdonorun JuTocarnasbHoro 
3aMelleHHA B CpeHeM JeBOHE BOCTOKAa 
Pycckow mlaTpopMbl 1s : 
P. T. Bannyaanna HB. H. Yepromopexnii. 
O pacumeHeHHH TeppHreHHOM TOMI 
HWKHerO KapOoHa ceBepo-3anaqHon 
BauikHpHu 10 JaHHbIM CMOPOBO-IIbIIb- 
1eBOro H MHHepaslorHyecKoro anasin3a 
TIMHHCTHIX MOpOd 
®. WH. Enuosa. BopkytcKas maryHa B 
TlepMCKOM TepHowe  . . . : 
A. X. Karapmanos u 9. Tr Mouceera. 
Haxoaku cbayHbl B HEMBIX TeppHreH- 
HBIX TOMLaX HHKHerO Kap6oua Kasm6pt 
M 3anaqno# uactH TOxuoro Antas 
Cc. M. Kponayes. O kilummene u3BecTHA- 
KOB cpefHero eBOHa B TVJIHHHCTHIX 
cllaHiax HWKHerO KapOonHa Ha p. Ma- 
pyx (Cepepupmit Kapka) 
. HW. Warunopa. Hospie Janupie cropo- 
BO-IIbIJIbIeEROTO aHaJlv3a YaYyTHHCKHX 
oTMIOKeHHH SanagqHow Tpy3svn .. . 
C. HW. Wesyos. K crpaturpadun jesou- 
CKHX OTMOMKeHNH KupoBckoH OO/acTH 
A. JI. Uersos u M. HW. Poswnos. O cBa3H 
(bJOOPUTOBEIX MeCTOPORMeHHH  3a- 
naquHoro 3aOalikaJibA C HHTPY3HBHbIMH 
noponamy’ 4 2." 0S eee, oe. 
B. Ti. A6pamos, B. HW. Benkun 4 
JI. JI. Xatuep. O6 yuactun JeqoBoro 
tbakTopa B OOpa30BaHHH 1OpCKHX OTJIO- 
wenn ceBepa [leyopcKo CHHeKIH3bI 
B. Jj. JloOppraun u E. M. Curnrtosa. 
Haxoqku KeMOpHHCKHX TPHJIOOUTOB B 
JDkeska3rau-YslyTaycKoM paHoue . « 
M.C. Kasenkas uA. J. Mukayxo-Makaai. 
O mes030"cKoli KOpe BBIBeTpHBaHHa 
Ha 3anafqHomM ckIOHe TlospHoro u 
IIpunoispHoro Ypana F 
H. H. Kapaos. O GponupoBantiom 
CTPpyKTYPHOM peJlbete MIHOMeHOBOU 
nycTsinH B [IpwyepHomopcKon BnayqHne 
M. JI. Kooxwna u E. ®. [inneruu. 
Ammuckasd cBuTa Cpefuero Ypasa 
WM. W. Jiutsun. O HuxKHeMeOBBIX KOH- 
THHEHTAJIBHBIX OTIOKeHHAX J] HeEMpoB- 
cKO-JloHeNKOH BoaquHEE . .... 
B. A. Hescxui. O6 ofnom mnpHMepe 
BIMAHHA B3PbIBHEIX paOoT Ha OCco- 
Oe€HHOCTH TPeNIHHHO TeKTOHHKH Top- 
HBIX TMOpoy 
M. M. Cyno. O06 sTanax. pasBuTHs Kapa- 
TaHcKoro OacceliHa H OObeMa Kapa- 
TaHCKOrO TOpH30HTa . . 


XVII. THAPOrEOJOrHA 


C. b. Barnu, A. A. Kapues, H. C. Orman 
u B. WW. Ulyrpun. Hexoropnie nope 
AaHHble NO rHAporeosOrHn HU TEKTOHHKe 
Eficxo-Bepesancxoro ra3s0HocHOoro 
pahonas') Sonne Ae me 


XVIII. MHHEPAJIO‘HA 


B. A. 3aGenmu. O xkpuctamanueckoit 
cTpykType ies a omaJIOB H J10C- 
caTHuTa 

C. B. Maaunxo 1 7. On JIucuupm. 
Hosp mMunepal Oopa — HHOUTOBHT 

JI. H. Korapko. O 6ecxopHom maiipepute 
HePeJIMHOBLIX CHeHUTOB JIOBosepcKoro 
mMaccuBa  (KospeKuii moulyocTpos) 
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XIX. ITETPOrPASH A 


a onasicoepaK amyax TOpox agzcop6un- 
OHHO-CTpYKTYPHBIM MeTOJOM 

B. 3apnuknit. Cysppuaunie KOHKpe- 
IHH yIVIeHOCHEIX OTIOxKeHHH Jlon6acca 
M MHHepasiornuecKkand (bopMa uCyJIb- 
(bua *Kesesa . 

B. Bosun. O HoBpix HaxomKax MemH- 
JIMTOBLIX H MOHTHUEJIIHTOBBIX Mopoa 
B ULeIOUHBIX MaccCHBax ee 
Anaray. "2 

. Il. Tumogees. Tenesuc u TeneTHue- 
ckaa kKlaccnukawHA cpeqHerwpcKux 
yraeH TysuucKoro ee Ipo- 
EON: A. 

C. UWiretu6epr u B. Tr. domanuix. 
‘CoctaB akieccOpHoro THTaHOMarHe- 
‘THTA B Pa3JIM4HbIX TeHeTHYCCKHX TH- 
max rpanutonzos Ypaia . 

7 4H. Tyxkukopa. K ae 06 snure- 
Hese yruie . . 

C. UlreinGepr u ‘Sd @omuntix. 
O pacnpeyeneHuu 91emMeHTOB-npuMecelt 
B THTaHOMarHeTHTax Ypava 


XX. JHTOJOFHA 


JI. WOpesuy. [aunuctsie munepasipi 
akUarblIbCKHX OTNOKeHHH I[Ipu6an- 
XaHcKoro palona ; : 

. A. Jlasapenko. O opmuposannn MH- 
“WepadbHoro cOcTaBa COBpeMeHHOTO pyc- 
NOBOrO§ aslIOBUA cpeyHero JiHenpa 
. I. Agnes. Yculopunx o6pa30BaHna 
OcaJOUHBIX POpMalMi 1oro-BocTOUHOrO 
Kapka3a . . 

» @D. Manaxoscxuit. “Pynuoe oonHT006- 
pa30BaHHe B YyCIOBHAX HaKOMMJIeHHA 
TIpOAYKTOB Ypa3seBoro BYJIKaHH38Ma 


| XXI. TEOXUMHA 


+. fT. Kocmayes. O mnepepacnpenenennn 
SJICMCHTOB MPH [Harenese PIMHUCTHIX 
OTJIOMeHHH CpeNeH IOPbI CeBepo-3a- 
WaqHok oKpannpt Jlou6acca 

I. H. Jlureua. Mamuie atementbl B HWK- 
HeMeJIOBBIX mopojlax Raa 
Jlowenkou. BaagHHbI. . . 

D. TI. Macypenkos u C. UH. Taxomos. 
K reoxHMuH xslopa . . 

Ey EceaGrapuny® 71. C. " Huxozaes, 
10. B. Kysneuos u B. K. Jlernu. Coort- 
HOWeHHe palHOaKTHBHOCTH OCaKOB 
Asoscxoro wu Uepxoro mopeii . 

4. E. Jlonyna u C. B. Jiutaun. O BTO- 
PHUHBIX CybpaTax B OTMOXKCHHAX 
KapOona [e6emHHcKoH u compeyeb- 
a cTpykTyp , 

\. M. Kponaues u B. A. Kporos. “Maisie 
3JIEMEHTHI B MeTaMOp(pHuecKUX MOposax 
3amafHoro ckKioHa Cpefuero Ypavla 

B. M. Pexapcxnii. O cpa3H MOJMOZeHHTA H 
wieeruTa ¢ mOseBolNnaTOBO-KBapleBori 
cTafueH MuHepasooOpas0BaHHaA Ha 
HEKOTOPBIX CKapHOBO-peAKOMeTaJIbHEIX 
lMecTOopoweHHAX ...-. +--+: - 

). B. Whuwknna. OxucutTesbHO-Boc- 
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ACCATHMETPOBOH TOMA YeTBePTHIHEIX 
oTJoxKeHHH UepHoro mops c F 

A. Y. JiutsHnenxo u A. JI. JlonarKo. 
O pacnpeyetenuu cepst B KHMMepUuit- 
CKHX PyMOHOCHHIX OTIOxKeHHAX IIpu- 
a3O0BCKoro Oaccelina . . 

MW. E. Crapux, J. C. " Huxozaes, 
10. B. Ky3neyos u B. K. Jlerun. 
PayvoakTHBHOCTh ocazKOB Uepnoro 
MOP Soares Mek 


XXII. OKEAHOJIOFHA 


Tl. JI. Bespykos, JI. K. 3atonckwi u 
H. B. Ceprees. Topa Adanacua Huxu- 
THHa B MufMlcKoM oKeaHe : 

K. T. boryanos. Hossie kaptot KOTHIaJIb- 
HBIX JIMHHM CYTOUHBIX MpHMBHBIX 
BolH (K; u O;) aaa Tuxoro oKeana 


X. M. Canjosa. KonnuectBennoe pacnpe- 
WeneHHe JOHHBIX P@opamuHudep B An- 
TapkTuke . . 

UW. E. Crapnk, A. il. ‘)Kapxos uA. ‘Tl. Jv 
CHUbIH. CKOPOCTb COBPeMeEHHOLO H 103 /- 
HeYeTBEPTHYHOTO OcasKooOpas0BaHHA 
B JOKHOH uacTH Tuxoro okeaHa m0 
WaHHbIM paflMoyrmepofuHoro mMeToza 

H. H. Cpicoes. Tenmoppie moToKH OT 
ua UepHoro mopa . 

X. M. Canjosa u A. nN. JIuenupin. 
Crpaturpadus ocaqKos u maeoreorpa- 
(bus Bepwuropa Mops B 4eTBepTHuHOe 
BpeMaA a 


XXIII. TAJEOHTOJOCHA 


b. K. Jluxapes. 
Neogypidula : 

P. B. Camofinoga. Ileppaa WaxomKa Tpo- 
XHJHCKOB noxpoya Karpinskya Croft 
B J{@BOHCKHX OTNOKeHHAX PyccKoy 
TWIaTOpMEL . « 

A. M. Meppeyesa uM. K. 
O Protoleiosphaeridium 


O poze eee 


Uenukoga. 
sorediforme 


Tim. u Pr- conglutinatum Tim. us 
Hepte EP ca 
o6acTu 


H. M. Yopomos u A. WH. " Wesuenko. 
Tymkanunku (Rodentia, Dipodidae) 
H3 KYSAJIbHHIKHX OTJIOKeHHH 10Fra 
YKpanHHb. . 

T. ®. Bo3KeHHHKOBAa. K Bonpocy < 0 cH- 
cTeMaTHke HCKONAeMBIX MepHaNnel 

B. [. Tatsopouckui. Cpezne-omnroe- 
HOBbI€ XBOMHbIe H3 Sanayuoro KaBKa3a 

B. B. Ceunkun. Tenoycrounsocts cnep- 
MaTOSOHJ0OB  HeKOTOPBIX  TepsJOBMY, 


XXIV. HWHTOJOLHA 


H. A. JleGexesa. Bauanne HH3KHX TeM- 
mepatyp Ha Mopcovlormio Ggee 
BHJOB KapTodpeia . . 

M. M. Bytcaos, M. &. Kopu uC. H. My- 
pomues. Vicnoulpsopanve 9s1eKTpOHHO- 
onTHyeckoro mpeoOpasopates A (ycu- 
JIMTeMA APKOCTH) B CBeTOBOM H JIOMH- 
HeCIIGEHTHOM MHKPOCKONHH . 


XXV. FHCTOJOFHA 


A. E. Xecun. Bauauve ycopnh KyJb- 
THBHPOBaHHA Ha pa3sMepEl AMep kKuie- 
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